KPAXML 



mi 01 xi 1/1 



(1 9) KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 

(11)Publication number: 1020010087355 A 

(43)Date of publication of application: 15.09.2001 



(21 )Application number: 1020010011559 (71 Applicant 
(22)Date of filing: 06.03.2001 

(30)Priority: 06.03.2000 JP2000 (72)lnventor 

2000061197 t^Jlnventor. 



(51 )int. ci G02F 1/133 



(54) LIQUID CRYSTAL DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF 

(57) Abstract: 

PURPOSE: An LCD(Liquid Crystal Display) device is provided 
to easily test the short circuit of scanning line lead lines or 
signal line lead lines as well as the performance of a TFT 5UM 
(Thin Film Transistor). CONSTITUTION: A manufacturing 
method of an LCD comprises steps of letting drain driver 
output terminals be divided into six groups 

(R1 ,R2,G1 ,G2,B1 ,B2) of positive polarity and negative J Tr ^ ^ ^ ^ t ? z t -t ^ 
polarity for the three primary colors, bundling respective ones 
together for connection to drain line common line, drawing 
the drain line common lines out of a drain driver mount 
region, letting gate driver output terminals be divided into 

three groups(GA,GB,GC) of a front stage and next stage plus rear stage, bundling respective ones together for 
connection to gate line common lines, drawing the gate line common lines out of a gate driver mount region, and 
performing tests with probes attached to test terminals provided at such drain line common lines and gate line 
common lines. The probes are manufactured easily to reduce the entire cost. 
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a) o] 

™ ^ *] 
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5L 3a, 5L 3b^r £ S] *> ^ £*1 ^1 M^^S] ^Jl^ *1HM 

£ 4^ £ 3* ^ JEAl ^ ^ S Hefly 7jA> iflHSf TlHS zjA} 3£flHi ?]7>S)^ 

£ 5a, £ 5b^r £ 1W1 3* ^ ^]o) 4= ^Al^o, ^« Bfl Aj^- a xi Ei 

£ 7£ ^ 4 HeW*^ m ^34 Also] q-Efxfl^ l-s-s. 

711 ol e HeM*H #^£]ir Alxl- 5=Al«Rr EfolDjc. 

5L 9^r ^ !^H1 ^ j£Al ^If. aj^*V ^4 7l7]SAio] JE^fi] ^sflf. SL^]i}^ 

5L 10^ FCA €^ Wj-Alo] o]]^ 31 A) ^ ]S] ^gj-fe A>Alr:. 

5L 11a, 5L llb^r f^S] ^ $.*] fl^W^ ^A> Bfl S] A^^r:, 

5L 12a, 5L 12b^r ^ ^ S] *> ojj^ S a1 ^ x aJa]^o] BflAj^a a^^^ ^ai^ 

5L 13a, 5L 13b^r £ S] *> ^j^ j£Al ^] oj aJaI^o] uflAj^- H Aj5L. 

5L 14a, 5L Hirer ^ ^ *> ^j^ ^A] ^] oj aJaI^o] ti flA]^ ^Hfc S.Aj5L. 

5L 15a, 5L 15b^r ^ S] *> ^ &*\ ^}$\ Al ^4 ^fl^^ 

5L 16a, 5L 16b^ ^ ^ S.A] ^}°) 4l £X\<q<>\ ^JL^ ^i}^ S-^5L. 

5L 17a, 5L 17b^ ^ U^H ^ ^HS] ^a]^ a|^ s ^ s .a ]e _ 
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E 18a, E 18b^r £ 1W1 S] *> ^ X*l ^1 ^*HS| ^r-S-Y €^*Hr E*lE. 

E 19a, E 19b, E 19c, E 19d^r £ SR> ^ £*1 ^ £X\<q<>\ yiA} sfl^ ufl^i- a^^ S-^5L. 

E 20a, E 20b, E 20c, E 20d^r £ S] «> ^ JE^l *)U ^HS] ^a} sfl^ ufl^i- a^^ £ Air:. 
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-S^SRr E^E. 

E 23^ ll-^i 9* ^ SAl xfli aJa^o] ^a> BflH aflAl# Aj^§Kr EA]5L. 

E 24a, E 24b, E 24c, E 24d^r £ S] *V S a| ^-a|°] ^ 1 A] A| ofl o] 3 a} sfl t= B^lf- Aj^SHr S_A]5i. 

E 25a, E 25b, E 25c, E 25d^r £ ^<H1 Sj *1 °Jj^ a a] xj-^o] ^ aJa^o} ^a>-§- Ajif A^j.^ ^.a]^ 

E 26a, E 26b, E 26cfe £ «WI Sj *t <^ j£A] afli ^a]^o) ^a}^ Aljrs a x] £i 

E 27a, E 27b, E 27c^r £ ^ 4| 9* ^ j£A] aJa^o] ^ A }-g- Aljrs £ ai Ei 

E 28a, E 28b, E 28crcr £ H^l ^ *t ^ S*l ^A>-g- Aljrs ^a;^ 

E 29a, E 29b, E 29ctt £ Ur^°ll 3$ ^ ^)o] ^ ^aHs| ajjts ^a^ 

E 30a, E 30b, E 30ctt £ ^afl 9* ^ &.*] ^19 ^1 ^aH°1 ^A>-g- aj^s a^^^ ^Ajr:. 
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TTP : ^* sflEl ^ ^ 

GLTP : tIM S HEHiH^l 34 sflH. 

DLTP : HSU*! heH^^M! ^j. aflc 

tt**l 

^ z^>, ^a>a] y#^oiq. Aix^d °J#^sl 34* tMI * S*l 31 n. ^la « 0 ^i ** 

ill Cli^eflol aqEi-g-S, ^^Sj-nUi 2^ S.A]7} 7^*V SAl ^ £A] ^ 7> g ^ ^.g. 

^Htt, 4 ^fl^°H H*4tt 42} *}^g- ^Aj*> 7l*o.S 5fl^^ 

Al i* (el*}, afl^oiefjis ^4)» <>l-g-*V ojjely nflss^ ^ 3£*1 ^}7\ <£$z\ 

^Ej* ufles^ ^ $.*] ^1^, S^ iE lHLilDl-EJ(TN) y <H-Ev£ tfllLsm ** £4 Sl-i -id^-g-sl *i^oi 
-S-*!- 71*^1 zj-^H «a|3 afl^ ol^Vfe, ±s?\ xfls ^ w 0 >xi 6fl^ £A] ^ ( <gw}al o.s, TN »<H 

^E] y. iESA^ ^ JEAl W4)4, 3)-^ A|BM^-Ol *}^oj AV^ *V ^-ol 7 1 ^ol S^]* ^Aj£]^ O}^ 

^ ai-g-sRr, $m ^ m a*i ca^^s, ips «<h o ^ a*i W4)7> 

34^1 TN ^ °J]Hly PflESlA^ ojj^ HA) *^)S ^A^i. ojj^ gfl^ *V 3. ^ U 7l*(0>5fl 7 1*)* *fl 2 71* 
(3 71*) O.S ol^^xl^ 2^fl)Sl 71*0^1 ojj^ol 90°H)#*lxi ^S\6\ H ^-^ 3fl^Sl ^§1- 7l*Sl 51?! 

^ $14. 

ol£i*> TN ^ ^Hl y PflESli^ j£Al ^1^ ^OV no| 7M oll « ^*-<2-S 2) ^ ^^-ol S) 

$l^r ^-f i^r 2]Ai ^ #A>§>al Bjj3£Al 7 > slcf t^i^ £E). 

°J7> Aloflfe, »B^^ ^SVfe -Jj^ ^V^S] Bfl^ «oH^ 5LAl^ HJlEiol « 0 Ht (cl^Ei) 

^ 71*?!* « 0 >^ ^Sl-aL, AjAj 3 j^ol H^ZV^ ^o> # A>^ 3 j**ol i^* ^^^l nfl 

Wg-*}7} **. (1991^, 2:A>31 roH^o) o.^.j 

* ^ 7l*°l *2&i* Sfi ^d^-g-Sl ^^-?°1* UflAl^-g- ^Aj^^ f^rfr 7l*4>^Al y^§}ir ^ 

°] (i-i ^d^* tfl^= ^d^Sl A>ol )0l) o] 7m al ojj^*^ 71*?!* 3j*S* w o HH IPS w o >^jSl «Jj^ 

j£Al *^H)Ai^, ^-?17>AH ^j£Al7> E| SL^- B!**o] Bfl^Sl^ °1* (^^ , ^ EE). 



47114*) s-2001 -0087355 



IPS 4^1 44^1 3,7} 43H4 7i^2f sjej^ ^ «nH14, s&4 7i^2f sj4°ll4 

t\nm= 44 4°d74H 44 Hfl-a 444 S J S 3 "§4 ^5LS] z|5Ll. ^i, oj7> AH oa^^o; c] 

i^S] t^o] ^oj-o] y 7H ^ ^rx ^ ^o, H( J t o S C^El « 0 HH ^ ^OJ 7> 

A^ cjajEi w 0 HH] 45° 44 *fl4 44°11 TjA}^ nfl, sfl^ *) 7 } X\S>) <*3§^, 4^1 1/2 4444 

7^ol ^zl^ go o S|^Al^, #A}^ ^444 ^4°! o d ^ sH Bjj^r^^ ^ 



°1 IPS 4^1 ^ Al-^ Alo>Z|o,l $H4i *HH4 ^S^iSS] 444 %Al. ^444 SS^i «Rr 

4^4 4^ $14 (4714J5 - 505247X 42:). 

4714 44^1 ^ 31 A] ^S] #^£^ S A^ ^ i)Ei « Q ^41 ^Oltf. 2^ JXAl^ ! Aj-tg-^ 

4^4 3 tt*H, 44^1 ^ SB^l 344 i# 44 3 (R), 4(G), (B)3 44°1) 444^ ^ *141 
4 4714 4^3 ^ 3LA1 ^-g-*v - oi fe 5Ha1^, o]^, TN 4^1 ^3 « *m^^§ ^ Al- 



4714 44 ^ TN 4*1 ^Eja. *flB3^ ^ JEAl 4*1 (44*141 *>7l ^sfl, <W14 6HEly lis] 

^ ^ 4*14 W4)» 4^*Rr ^ H^l £4 (^ 3^)^)44 4*- tfl^slTll 

-8-el 4-°S <>14<^14 2^al 4^ 3 3 44 ojj^^s, 4^1 s^sm, y « 0 >^i 

34 ^> A] J: A] (C.]*!-, TflolEAjolefjl *l;Cf)^34, O] ^O]^^ %<&£\6] y ^dfl <=1^H , x ^-a^fe 



iA})SAi ofll- 1;^ HVB| E^liB] (TFT)2f ¥^ ^^S1<H 514. 

TiHEAH ^A> A1J:7> ff|6£^ WT-Bl- E ^AliEi7lr o] ^Sj Hl-nV E^^BjS f-gfl A} 0. S H-E-] 

Hi, ^e11°d^^^ Z\ HJliyAjA #^0^1, 7l]olEAj S o] Z[ ^olEAj^ 5HAi5L, Z|4 ^^4^1 <H ^ 

s] IC ^ (4£^1 s|a, ^14, 4**1 4* ic ic*14^£ 444) °1 7l*s] *«!^1 514 44=1^ 44. 
4, °14sl 4 44 IC4 4^fl4 ^41= ^ el ^ ^441 (TCP) 4 7]^o) ^wfi ^s) 7 fl 4444. 

^4, 6 414 71^, n 44°11 44 ic°l 4^fl4 TCP/)- ^4 44^4 f^ia 5i<H $41 nfl^, 7l#s] 7141s 

Aj^ ^^,01^^01 ^0^0,1 ol Sfl 4 J£Al o^ojo) o_^ Ai 7]% o\ 51«- =5flo]5l A>olol q (SA^ H 

e14JiLS W4)°l 4^1 4^r ^^oi?)^^^,^^ jia) 4,44 a^^d («] 4°1H) rL 4^1 44 ^44 4^1 °d 
^144 q$ 3-4^1 m 444 4t11 4^ 44^ 4fe Jl4°fl 44t11 44. 

if 7l nfl^-i, oi^*> ^-Tflf- a^oiefsL sfli47l ^1*114, 4, 4^ 3E>«>1 4i4^ 4444 a A i h^si 
^1^ 4^1 i4S4^, TCP 444 444^1 4i, ^4 444^1 ^4 IC^>14 44 444^1 ^4 IC4 44 7\ 
4 (4^11 71^)40!) 47fl4^r, i^l 4^ ^ 4^! ^ M 4 44^(C0G) 4^ 6 1 ^14sl44. ^ai, 47l ^4 
IC4, §114 44 IC ^si wfl^^i ^a^*> 7l^4°ll ^^4 «H4°11 33 3444, i^l FCA 4^*1 ^444. 

5L io4 FCA 44 4^si «BAj jXAi ^^-l- 4^Rr 47-1 4. »1 ^ SE^l 44 44 S?41^f- 

7l*(suBl)4 4&1 4^4 ^44 4^4 7l*(suB2)sl ah ofl $1 

4. 
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44 7l*(SUBl)Sl 44^1 4 «Hfe 444 ^4 IC (ol^ TflolE HBfol^) G DR7> FCA ^q<L3L ^fl^M 44. 

s&4, 4^4°11^r 4x4 sis ic (Hill °J s.ef<>liH) DDR7> 4|7Hs fca «<H -Sls. 4t-11sH $14. 

tIMS ^efolii] GDR^l #§14 44^1 oja^ GTM°1] ^4eU, 4^14 £5)e 7 1*FPC1S1 flfl4°11 ^4^1 

<H $14. HSU SI HefolH] ( DDR ) oj fajA 4^4 0144 D TM°1| ^^al. °d 3£ #^4 7] * ufl 

Ajo,] $14. 

43414 aige 7 1* FPC1, FPC2-& E.4 44S3. E.a)*V 44 40^ ^^a)^ hb}e 7 }4 FPC l4 BENT1 
w oHH| 44 7l^(SUBl)Sl flfl4°11 445)4 7)14*114 451414 h^e 7] 4 FPC2S] 444 JT24 444 BTL°1| 
444 BENT1 44°-S ^4 4 BENT3 44°1I ^4^H 4^14 h^e 7)4 F PC1^ ^4°11 4^144. 

6 1 4^14, #^414 71* FPC2S1 CT44 4^14 H^S 7 1* FPCH ^ltt £^44 ?H 

^444. 4^414 7l*FPC2£l ^444sl ^4ife ^4^H= BAT7} 7 M^4 4^14 hb}e 7 j 

*FPC2°11 34)^4. 

a, CHG, CHD^r 444 4^1 44 44, ALMG, ALMDfe ^hH^ v }3_, P0L2fe 3^*, ARfe 3E*1 ^4 E4 
44. 

©1 Si 4 ^ 0_ S «> 6B ^ S Al ^] o]| Ol o] ^ ^ 7] j£ ( SUB1 ) O]] ^ Aj H|T3| E ^ iE) S^f Oj^S) 4 >fl <»1 S A] 

Si 4#4, H5H443 Ol^dfl ^A> ^1 Sj ESHf "44 S^^liBi fi] ^, 4 BflAjo] 44 %.SH #4, 4 

71*4 ^4^1 4 ^ ^= =34^44. 

S. Ha, E llbfe m 3.1 4*H 34 #40) BflA| A^^colJl, £ lla ^ TllolE H5M^, £ 

libfe nefly ^o]v]^°) ^44 5^144 aA]Eoi4 

S. llai $1^^, GTM-&- TflolEAj <y^Al i TPC ^ c^xK GDRtt TflolH hbH«1 ^-^ (^^^.S £Al*>4), 
LCT^ efl^T-i ^Tar-a, ASCL^ 3 #71 9*11 ^f-a, GTM^ TflolE TL^o]vi\ GDR^l H^l 

m. 

^ 71* (SUB 1) S^^liEi 7l*)°l zlW ^o\}^, TllolEAj o] # Aj GTM£ ^#71 ^^1 ^f-A] ASCLi 

Ai ^i}^ 5U<>|. ^#7l°l ^j^i SRV ^4 S€^liEl4 ^aj-^ «>xl«>n ^ TflolEAj oj # A] G T 

M-l: ^o]^ ^*a] LCT°1H 7flifal ^^sfi, *Af TPC°11 £SIt ^ ^A>f- s|4ji, a*> a]Ji 

5L llb°ll $1^4, DTM-c: Hefl?]Aj oi^ > TPC ^ yjxf *a)-, DDRtt Hsfl?] H^oiaj nj-^fl 4£ (^a]o. s 5La1«>4), 
LCT^r 5^1 7-i ai*^^ ASCL^ He^jAj^ol ^47) ^(ffAj, TTBtt 4°]^. GDR^l "9^ 4a>1- 5LAl 

Hefl?l -401H140H4S 447MS, =i 7}%$] 4^ ^M^, Hefl4^ °J#^ DTM^ ^47l 9^1 ASC 
L^4 *44^ $1^, ^d7l°l %<Q<q °14 44 S«AiiEi4 n#e\ ^14^ $14. ^ ^, Hefly4 °J#^ 

DTM4 e^l^i 4*^i LCT°114 7fl4Aj o. s 4*4 S> ^a> *4 T PCi ^^fl^ 5S«f 44 
at 4x1- °j7>4 a l ^3^- *S*4. 

6 1 «^ ^ w o^sl j£Al 44011 44^4^ 40J ^44^ 47flsj8- 122806X7> $14. 



*2flsi 44^1 flfl^^l^fe, 5L7-ioi ^44°11 4^ TfloiE -4 6 lwl4 ^n<& ^°]*\, m h 

401^^ ^tfl*H, =1 m 4A}Sl 3)^1 (5L lla, 5L llb^l GTM, DTM^l 3)^1)7} $14. 
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=L 44, 7lA\ 44 (5L 11a, 5L Hb3 TPQ3 4, ^ 434 § - 7 > ^ s^, & m 7^0] £Mf 34 

33 331=33^ 33 ^443 33, 4434 34 34 443 34 444 371-43 44 34, ^s. ^x>i- ^ 

33 iii si 34 33^4 34 434 444. 334 s^o] m ^ H a)4 

SRr ££I 3 $ 443 514. 

4 433 434, 43 43 343 ^l^ll- bJ^H, 4 44 ££H ^4 43^34 343 344 4443 44 
S4 34 440} m ^ j£444*-S3 4443 443 HStL # ?Hr 34 44s 444^47^ 4^ 34 34 3 

4 44 33 S3 44 s ^ ^ sHe ^ 01 4 _ 

S4 4 4^3 43^, 43 ££I Si *1144 33 43, ^4 3344» 4«4 33 3E3 43 51 a ^12: 4^4 

^ 444 43 $14. 

4 4^3 43^, A 0 > 7l 6fl^ ^ 0 J ^ ^ ^dfl Olo^ Q A} X\ S| j£A] 4J^1 ^ 

334 4 &4 33 S3 ^1 31 =143, 434 4^}^ 3H m. 

43 434 4443 333, 4 4*§4, a <fl3£3 44-^4 ^33 ^4333 #SJ 44 (344)4 3, 4, 33 

3^6)1 301 3= ajs] 4^, 40) ^ ^ «^ ^o, ^ ^ « ^ 67 ^_o S ^4401 

-334 4443 3444 3 ^334 41-44 nefly h433 43 333 34i>-S 3443, 3 ^344 4 
443 434 34 443 HMf 443 344 34^4 444. 

Eft, 33s ^43343 tfl*M4, tnaaj 44*£4 33s H4^wl5l 4^ 44 (°J#4)4 44, 444, ^4 
si 331! 34r, 4 £S44 4^*1 *tfl 7 > 431f-^.s 44ji, 444 !4*H 31 c m4 4!4i ^44^, 
<^1 tIHsaj 4f-44 Tfl^ls -4^1^ ^-^fl *\m 4#4^, «>1 31^1^4 414H 444 ^4 44i =s 
II 44^ ^4» *54£4 4^4. 

443 44 !S 4-§- 

4 4^ si iflaaiy 444 71444, 4714 44. 4, 

(l) is^^es flfl 44 44 e ^4^4 44 S^^I^eIs 4434 4^ 444 44 S^4^°ll 4i 
4 ^14 44 4x1- 4444 444 31 4x44 44 44 7144, 34 4*4 W 4^1 431- 4«14 4^ 
4 714S1 ^4 44i 0 -4d44 ^14^, 47l 44 ^144 44-°] 4VH 444 ?14 444, 4^ 44-11 4x4 V 
4 444, 

471 ^ sfl^si 471 444 °J4 44 4x4 <?14 44s) 44°fl #^ 444 344°i 47l 44 7l44i 44 
4 44 IC ^ 4X4 44 IC4 33 4^fl4^r 444 44 IC 4^fl ^3 ^ ^1x4 44 IC 4^fl ^^4 33^, 

43 444 °J4 444 4X4 °J4 444 44-^.s 344^ 343 3^1 4444 44 33°11 4^ ^3 5L 
3 43 S4, 

43 343 3711 444°11 344^ 43 4X4 34 443 43 4X4 44 IC 4*fl 333, 43 4X4 34 4 
41- ;*H°i ;*H°i 4-, 4^^ ^ « ^ ^^o, ^ ^^3, « ^ 6?i ]so. s s^^^ ^4 6 

7113 4X44 4444 43 44 

43 4X4 44 IC 47fl 334 434 43 44 344H, 43 67113 4X44 4443 344^ 34 3^4 4 
3434. 

3 433 3*1 4X4 3443 344^ 34 3^3 4, 43, 334 33 4^ 33 4447) 343, ££l 3 3 
401 4333, 43S 34514 4444. 
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(2) #3 633 4X44 4143 44 44 #4 44 71*51 44 34 ^^ofl 344xt4. 

7jA> 3^3 g^o} i-sm - fl^. 4-^4 6B^ jTA, 3^ ^43 H^y # 3 4 4^ 3 

444 5jol 7>4344. 

(3) vm^^sLs. 344 ## s^i^^ 44 s^i^s 41^14 4^ 444 44 ^ H4 

4 34 44 4X4 4444 444 S #X#* £4 *4 344, 33, 43, 33 333 43 43s 434 4 = 

4 343 34 44°11 3344 34 al, #71 44 71*51 443 443 444 34 444^ 4 = 44^, 4^4 

4 444, 

#71 33 343 A 0 > 7l 444 44 ^ Al^Aj 34 443 ZVZI^ 43 A 0 > 7l m 7]Wi 44 

4 44 ic 4 4x4 44 ic* 4^ ^va 41 ic ^3 <3 3 4 4x4 41 ic m 334 a#§}oi, 

#71 444 34 444 4^4 34 444 ?f o £ ^444 343 34 414* 71* 3^ 33 <8°H £4 3 

3 j£3 44 3J\, 

#71 343 34 4143 344^ #71 444 44 440] AV 7l 4A}4 44 IC 43 <g q dfl , Aj- 7l 44 4x4 o] 

4 444 44, 444 443 334 a ir, 4 t£ 44 443 434 471 344, 431-°S 1443 

344 333 4444 4144 434:4 

#71 3471 34 4143 3444 #71 4x4 4# 443 #7l 4x4 44 IC ^3 <33°i #7l 4x4 4# 4 
41- 333 34, 343 44, 443 34, 443 44, 3^!3 34, 3^13 443 631 is ItHM 344 6 
7^ 4x44 414* 4«14ai, 

#71 444 41 IC 334 #71 4x4 4* IC 334 1*14 #7l 44£ 3*#3, #7l 37fl5i ^44 
4 4f-44 #71 67fl5l 4x44 4*4^1 44°fl ^4 4«14aI4. 

01 ^4^1 o^g^ 4x4 4#4 ^ 444 4#4°fl ^444 ^4 ^hs] 4, ^oi, ^41- 34 4^ 401 4447I nfl 
££l 51 4401 -g-oispi, ?d^H 3^£4 ^444. 

(4) #71 3 H4r 471151 4444 41-44 m 6 7fl5) 4x44 414^1 ^4 #7l 44 7l*5i ^ 47] °J 
^°11 444S4. 

(5) #71 3 s^r 47fl5i 4444 4444 #7l 67flsl 4X44 4144 ^\ 41 #7l 44 7l*4 44 m 

44z1^s444a!4. 

44 4445L a#A4J 7iA\ anus] 2II42I JI444 E£t 4 9H, 444^1 33 S4 #4^1 y^\^ = s 
at 4^r ^a> a o i-^ s 744^ 4^1 44sfl44. 

(6) #71 4^4 7143 tfl# 444 i#4ai, #4 3 afe 47114 4444 4444 #7l 67fl5i 4x44 444^1 
^ 4 sfl^4 #71 44 71*51 44 47-1 <3$H ^11444 4^11 #4 cfl# 44^1 4443 ^44^ ^a> aflEf a o > 71 

3 a^r 471151 4444 4444 #7l 67fl5i 4x44 4144 34 3^4 43 44444. 

44 444£ i#44 7^4 3^3 343 3L444 ^14 4^ 444 4 4<4 4443 ^ S.^\ #421 34-* 4 
13 £Mf 44 44 #4S ^a>4^ 43 7>4*1144. 

(7) #3 44 7143 ^4 444 a#4^, #7l 3 SL^r 433 4444 4144 #4 63 3 4x44 4143 ^ 

4 sfl^4 #71 44 7143 44 37-1 <g*H 3444 43 #3 ^4 444 4443 ^44^ ^4 3-4 43 3 
a^r 433 4444 4144 #7l 63 3 4x44 4143 34 44 43 44444. 
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34 343 %JL® m 443 44451 4^ 4X34 4440} 3 A} ^4 ^ sflB] C. S 

mm 4 9X7] ^> ^43 ^ 434 4 saw. a4 443 4443 ^ ^4 44 

3 3A}f- 440} H1 | £ fe 7jA> ^H^r 7}-4344. 



44334 A o > 7m 44 £ 0] aj<^5L 2^ ^ °1 Ajjp fcf 4^ 4444 4^4^ ^4 s ^io £ 44. 4433 
4, 4 33 4344 34 4X33 44 434 4x44 3343 34* S344 444 jtfljqsvfe 44 4^4. ^ 
4, 434 43 43 3351 £e| 43 si qv\t± 3X4 4444 434iS3, 7)a\ 5^4 44^1 34 ££I wl-S- 

3 344 513-43, ^344333 334 4443 443, Ajj^ JXAlAlU ^ 7 , Am 444 4 014 ^ 

3, 4, 33 3334 4 Ajj ^ ^f-ofl^Sl ^£44 44, z| Afln}^^ Aj-ofl 034 4 ^ 30] 7fll 7 , A}< -j_ ^ 

4 33 7^4 7 ^§ H ^44°-S3 34^S 434^ 7^ S-4 33 44 344 7>4344. 



334, 4 33 3 4515} ^A>7> 7>4334 ^-t- SlPlSfjl, 443 433 3. 01^014. g:^ ^ ^40} 7 , A} ^ 
5-7} 34 44, 43 ^-A] 344/AS4 44 4444 5:44 4344. 43 434 n 344 IIS 51 

a, 5^4, 344 344 314 7fllSl AB^ ^Al?lfe S] Sfl 3344. 443, 4 344, ^ 3 4513 43 4 

33, 314 4 433 33333 4^3 ^7i 7ii 34. 4 3433 344 ^4-°ii^, 343 w^^^n m. 

if - ^51 4 ^^14^1 is ^^tb 3-f a|, ^, 3^ £t ^^-iSAi^ 21 si 4 ^151 ^ 
i^j ^44 4^1 4fe ^4^, j£Al a)oi 4 1/3<i i ^4 4^, ^ <g^, 

S§1 A^WSoU 7jA> ^WH, l-^Ol Al^-ofl o.^*V O.S14 A S7 ^ ^^4, ^^A-l^ Aj- 7 1*> 44 £0] 

^Bi ^El Si Afl44 AlJ^ ^f-A^^ ^51^-O.S^, 7_V Ajjo, ?m 7 , A}% 7} ^ t}?]] fl£ <g = i A^cg 

44 3a> ^^hi- ^-44 sfl, £sa 7 ^a> hi*^ a^j-, ^a># ^4 5U4. 



4 ^a> « 0 >Aj^ F cAiAi a*i ^-51444, TCP ^olel-E. ^7l*v 44 4^1 ^si ^s] ^44 a] ^ 
4* 4e14iS«| 447M si ^4. 



JE4 44i^^, ajois. ^e^ a^p^ « ^4iSAi ajjt^ ^aj^- ^ei*> 5}^ 4= s a^o 

s. 44. 44 i* 1:4 4^14 3^ ^14, 43:4 ^#44 67fl7> ^4. a^l 4*13 4^ 

^f- 44 4f-, £S 44 4*3 2^0} 04^ x] 9.14. ^4 44 ^4i ^fe, 44 44 4x4 44°11 
°J^*m 44,^151^ 71$ 4 X cfl4 4^4^14 ««^. 47R> «>3 ^<>i 4^4 ^saj^ 4^3= 37 il 40.4 
#4. ^£14 51— 44 44i^^, 44 4x4 44 44^1 0,^344 n± 40^, 7 i4 Aji 401^1 tfl*n 44 ^ 
4^iS4 ^444. «1 ^fl^-i, sis «4di£ 4X4 ^44*1 37fl?l 3*. i# ^4 444 ^14 44°11 °J^4^ 

RGBRGB3 67fl 3 Sj-il- ^444, ^ ^4 ^4 44 + . + + . + a] 5^, B 4 R A}o]6\]a] ^o) 444 4«4 

4 &4. *1 7J4451 ^-714 flsi ^^43 7^ 444 4 914. ^14, ^4 t^a^ s\ 

4 443 4b1?ii- 7^44711 7jAf4^ ^o) ^44^ 44. 44 01 44 ^4 at 444 4°1 

^oH144 47114 34 4^1^, 434 4 9=4, 351 445L451 4 4 4 3 3 9J44 344, ^34 114401 01 
43 34S4^ 4443 43 343 £4. 433, 44334 43 433 344, 314 7^44, 444iS3 44 
4 4444 43, 34 44 4 si 434 33 33, 4X4 4444 67fls 4iS3 RGBRGB3 67)13 4^3 343 
=i 4a^4 0,14 44 + . + . + . s 44, 4o H i4 «^ o S 4^ ^joi 7 >4344. 



314 43 4333 34 34514, 4^ 433 3^3 4443 33 344 43 ^44 qa\ x\s>\ 44 433 3 
34 3344 33 4-3-44. 433, 4434 4443 3*1-8- 4X4 3344 3a>4 ^ 4 7 fl a ^ 
4X 343 34 334 43s 43, ^ 44 n3 34, 4 4X344 (n- l)/27fl 34 4344 33 44344. 
314 ££I 343 434 3343 3334, 2x („+ i)7fl 0)44 %o] 44344. 
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5E4 4X4 OJZ A1JH- og 7 g A> ^ ^-^cf, 44 4x4 0.3. ^> 4x4 ogaj sR? 7 , A} 

44^4 44 4°1 4^44. °14£ 34 ^4 4X4°11 444 4iL4 °lir ^A} AlJ^ og 4444, 44 

4X4^1 444 4-3-4 at 7 d4 4X^1 33 444 °14jis 4^ yj\o] 44 44 o. s 7 gx>i- s S * fe 4^4 
a 4 44-8- 4x3 44 444, 4x44 ^ 4x444 7 gx> 4014 ^ £ ^ ^vg* 44 

4, 3Lfe 4444 4444 44 BflHS] X >ol^ O^ 44^ ^ JTAl 44^3 7H > 7^44 BflAj^l ^45, ^ 

4 444°-s*i, 4 44. 



a 4 44-1144, 4444 4444 2 7fl s}94. 17M£ 4 4°d 4 A ) 344 4444. ^34, 4*1 W 

4 mm 34 34^1 44*1 ?44 3*1 4?J4. 4, ^f- 44 ^ *J r:E ^ W O^ 0. S ^ A] A> 

* 4^14^ °H> 4X4 44 44°11 43*Hr 2 4^3 44°1 4X ^44^4 4444. <>134 3^14 
7l 34A414. 444, 43tH 44*1 344 =347) 3444:, 34*H5i ^4 4X4 44 44°11 434^ 2 4 

i3 4^3 4X 344514 444 4^4 514. 444 4443 17fl og 44^0.3 #7] 2 4^ ^ 

<&i% 333 nfl^. 4333 344 444 444 Aj-^o,)^ 7 g 4t ^ ^ 4J1 3.- 014. 434^r 

2 4^3 7l«y 4334 4 o^JL ^^r, 27flS HV^Vl o^AV Al^Aj ^ofl ^ 2 ^6, ^ 



a* #el?li TFT-114 71 «g Als, ^gogo, ^7fl*Vcf. ol^^ ^A>-g- ^6fl ^4 ^*>7l ^ 

SflT-i^, m ^d^4 Al^Ai A >oH ^ Ag^ofl 7 logsl ^^3, ^AJ^ Ca 

dd ^S] SAl ^l^Ai ^AfAj^ ^^Ajo] 37 fl o]Aj- o jfe ^ o] H^^SW. «>1 ^^l^^, ##3] Cad 

d7> 4^ - 4 a] ^AgAj-ofl ^ajs, j7, att xy&sn q±sn C add7> ^^s) ^a> qsl^w Ws\ 7 ] 4^ S 

a ^d^5l ^ A>^-Al V}&7WSH ^AV^-O.^^), ^ Al-g-AH §*V ^6flS] 7 ] og o] ^*>4. Cad 

d» i» Cstg ^i^fe ^AHJ^ ^f-Ajo] 2 7fle]-£ 43 Al-g-AH 71^01 7>^*l-4 

tv, S]-i a>oi s] -g-^ 21^1 4tt ^d^s] ^^Hl M°l^r, ^ws ^Hd# ?f- A d* 3711 ^s«l 

^4 ^ A>-g- Aj-Bfli 7}77}0] t}^ S54» £A1*VC1-. 



44, 37fl4 ^-flfe, ^iJlAj y^tsl 67fl ol ABCDEF^Ai, 7^ Ajjr 401^ tflsv z| ^ iS l ^o ri 

oin-s4 + - ++ -+^i sin, 4^ c^D7i-^^oi s>t §-^ 7 > 514. ow-tmm $n*\*r. 

^A>Ag^ ^^Ag 01 4-0J 5joi 4#3l4i, ^-4 Ca dd yq«H*]4\ sb!44, Cadd ^^-S.^ 47fl, c 

st g Wo^-5-SAi^ 2 7fl a^r 47fl# ^i^SAi 4^4fe aH> Jl4^°14. 

^ #71 *> ^ 3:^ 4AH121 ^Aj 5) n 7 flAi£i^ a>a oH) *^5l^ ^ o] ^2, £ « s ^4 

71#a>a o >^ ogi-44 ^, ^4401 «!7|oi 7 ^*t 4-& #^^14. 

014, ^ ^01 AjAjcq ^^0,1 4 §M , ajahisi 5:4^ 43,401 4^14 g^th 0144 ^ tn^^i ^ 

a^ 5Lai 444 4^44^ IPS (44^) 440,) 4445L, ^ tfl^= 44 °d#4^1 44 H44^ 7l44°ll 

4 °d#£l^ ^14 4^14^ ^ 4^4 A -144^ 4^ 714^4 4°d44. 

£4, 4^^1451, 4x44 -ell44-5.S5L, 5ft ^44^ 7144=40.^5: 

5L 14 4 4^i si 4 jxai 4401 1 4 aH 4 4^Hr 5j45L*14. °1 °^a^ jxai 44^, 44 7l4(SUBl)4 
4^4 7l4(SUB2)4 °«ff 44 44A171, 44 7l#(SUBl)4 44°11^ £444 44 44 S44^^4 ^fls 
sli^o.s ^4401 44. 4^4 7l4(SUB2)sl 44-flfe Aj, 4, ^4 34^1 m 4Bi4 ^4 44^1 4 
4. ^4 44°H^r 44 7l4(SUBl)sl 44i ^44 5^44 44 444 44 ^4 44°1 4444. 
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44 44(SUB1)4 444 44°H4 4^4 7l^(SUB2)S] 44°114 ^3 144 fljl. 444 44°11^r ll7fl 

Si 44 ^ IC (711 ol E ^4°1*1; GDR)7> 5&4 444 44°l]fe ll7flfil AlX ^4 IC (HSU?! ^44 14 DDR) 4 
FCA ^iUL 4aA44 (iiBHH^n ^ ^4H4 SLAlsl-ji $14). 

44 44(SUBlH^r 34 jfln ^ eg 3 (T TP)4 Si 514. *1 34 3fl jel ^ (TTP)4 «1414 444, ^ 
5L7-1 ^isl ^^0,1 ^^(CTL)«fl^ 44 47151^4444. 

5L 2^r 5L 1^1 7^7} sfl^ eg ^ (TTP)4 ^1*1 4^471 ^4 4^4 4^44. ^A} sfl^ ^Ag eg °^ (TTP)4, 

44 7l4(SUBl)4 *14 7|§O.S 444(CTLH4 443^ 44 7fl7-l <^*H ^jq^ ^ 7 1 A} ^ t= ^ 

5J ^ (TTP) 4 Tll^lE c^olul^o^ ^7} 2(lH(GLTP)4 H5l|y ^44*144 ^a} BflH(DLTP), S ^4 444 °J 
#44 7^7} sfl- (Vcom)-fr 443 o. S ^1 u)l<isl-ji 514. 

7,1 ol e t^ol^o} 7 i A} ^^(GLTP)^ 3 HLfe 47114°-^ 4444 HsflSl -44 3 44 7^7} sfl- (DLTP)^r 6711 

4°-S 4444 tfl4 444 4444 ^ A> 2llH(Vcom)4 4?fl 711 10~ll7|14 3fl^S 4^44 $14. 

444, 4 €*Hs44 ^f-434 io~H7flSi £sat <>l-g-*H £4 34» °i^s. *m 4 $14. 

a, 4714 Til ^ e ^44 444 ^a> b|| h (gltp) 4 ^114 h 44 4 44 3fl e. (dltp) H- 4x £4*1-4 *H44 

4 $1711 £14, 4*51 ^\ sfl^4 3^4 $1*H 4i44 tfl* 444 -y#44 7^7} 3flH(Vcom)S tihs -4444 
si 344 e. E44444 3^ 7flls sj^s ^«K= 3}- 4444. 

44 44, 44 lAH^fe, 7|J^ ol^dfl 34 3^4 a 7^4, BjAll- 3711 44 7^4 7>^*}7l nfl§- 

t§^£7> ^4^34 4^1 £sa si -g^i^ti-. jsat 7i$s)-^-o.s«| 4##°i] tfl-f- 7}4 
$34 5 8-*l»*ll*|-§<r &4. 



£ 3a, £ 3b^ £ Sl*V $fl7§ SAl #7l£l ^AHl^ 2.xj E olTi, £ 3a ^ 7114^^ 

ufl^, £ 3b^ HeliyAj^ ufl^^- £Al^cf. E ^ GDRfe 7114S H44^sl ^4 flAl, GTM^ TlHS ^44 
w]sl #^ ^7} (711 ol °J# 47f), TTAfe 711 4 H H^ioisj ^7f, ASCL^ ^^d7l ^7fl ^f-A], ci, C2, C 

3 £ ^olE ^4^1^51 71HHA] -y^^ ^cj > cf^-^, ^^o, 3^ £Ep W H}Y7l SlSflAi 

47111- cls. ^f-^-S 37fl2l ^AfAj^ ^f.Al > GLTP (GA, GB, GC)tt 4 r4tit ^14} (CI, C2, 

C3)°ll ^Tgsv 7^a> aflc, PB ir LCT14 LCT2fe el|o|7^ ^4*^4. 4 ^444 ^14}(C1, C2, C3) 

°11 ^7g*> ^A> 2flH(GLTP) (GA, GB, GC)fe 5L 2^1 5La)*V ^^H) Bfl^^cf. 



4 *fl4 4^°11 $144, 7144= -44^421 £ 3a°fl4fe, 44 44(SUBl)2l 7)144 4^4 4, ^1 ^1 4 444(LC 
Tl)-*s 4444 444(C1, C2, C3)4 ^47) ^xfl ^f-Aj ASCL^H 4s144. 4444 444(C1, C2, C3)4 
^471 4711 444 ASCLi4 £e}*Hr ^iLS, 4 4444 444 (Cl, C2, C3)4 4^4 3 a^r 44144 ^\ ^ 
44 44. 

4 4^M4 44444 444(C1, C2, C3)°ll ^44 ^a). ^h(gltp) (GA, GB, GC)°11 =s^(pb)4 444 4 
4 7,1a>4 ^s- 7^7}!. yiA\ f S 5l |44 ^cfAj LCT251S 7114H ^44^4 #§i ^7} gtm°114 4 

4444 444(C1, C2, C3)4 4el*M, 44 GTM4 tIHs ^44^4 ^ ^7} tta44°11 t114h ^4 
4^»fca€444. 

44741s, 5iel4J H44B14S1 5L 3b°114fe, 44 44(SUBi)sl Tii^ 4, 21147^ 444(LCTi),*s 4 
X44 444(C4, C5, C6, C7, C8, C9)4 ^44 ^Tfl ^-f4d ASCL°l]Ai 45144. 4x44 444(C4, C5, C6, 
C7, C8, C9)4 7§44 4711 444 ASCL°11 4 4al4^r 4 4 4J:44 444 (C4, C5, C6, C7, C8, C9)4 4 

^4 6711421 7^7} BflAjol 514. 
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3 4334 4 4444 444(C4, C5, C6, C7, C8, C9)3 ^44 34 3 S. (DLTP) (Bl, B2, Gl, G2, Rl, R2)3 
££I (PB)f- 443 44 344 ^S- 7lA\% ^t£4. 

34 f£ i]}o] 7 <] ^t£# LCT2-5-S ^33 H-3333 ^ DTM0 ^ z| ^44 (C4, C5, C6, C7, 

C8, C9)4 4343, 43 44 DTM4 H^|3 = 4333 olgj ^ TTB o^ ^o^] c^o] cej.oj^^ FCA 

4. 

a, 34 ^AH^Ife 5L 23 5134 cfl*J: ^°1 -y^Ajo] 7iA\ 3 = (Vcom)3 443, °]7}i} 

3 44 S^iA^oj fa ^^oj] sj-i 4443 433 333 344 334^ 434 3333 4^ 

3 343 444 3444. 

s&4, 333 444(LCTi, LCT2)4, ^1 3 33£ 4344 3^9 444 4 4£ $14. 43 333 44 
434 34435144. 

51 4^r 4 433 34 ^13 H3 xfli 3333 h33 afl H. (DLTP) (Bl, B2, Gl, G2, Rl, 

R2)4 34 3^(GLTP) (GA, GB, GC)3 °J44fe 34 4x3 334 434^ 435134. si, 3 34 a] 

x^r i3 44 44 43 3 ^, £ai*v ^<y-^i a ^ #3 ^ ^ 0]t ^ m 

£. 43 5134 Aixl- 4 34 bIIe.^ 44^-*-S.*| > i33 H3 s|143 34i>-£ 4 34443 34 344 4 
«84 4 44. 

4 47-1 33 3*1 4 44 34 43S34 443 ^Vf. 7^33 4<4 Hi 4 34 443 sfl^-g; a$44-$- 
slm] ^f-3 =s«# 44 34 43* 4471-^43 44 ^4 4# «ti4 44 33 H3 3-31- 3 
44 44 44. 

£ 5a, £ 5b4 4 433 34 33 ±£7-1 433 4^ 4333 4-^4 344 4344 £35133-, £ 5a4 33S 
44 34, £ 5b4 ^3344 344 513*^-. 514 ^, 51 3a> £ 3b4 4^ 43:4 4^ 3^ 443 3444. 

4 433344, 33s ^A>Aji ^f-Aj (C i, C2, C3)4 7141E h4°1»1s] <y ^ ^ A TTA7> 6> q 5L> ^^ (CTL) 
9] 514^14 ^471 ^^1 ^f-4 ASCLi ^44i 44. 

447HS., S^144^ 444 (C4, C5, C6, C7, C8, C9)4 Hell-?] nel-oi^ o] 01 §j TTB7> 6}^, ^^(c 
TL)fil 514°114 ^471 ^44 ASCLi ^44^ 44. 

°14 4^1 444 4^-3, 7M(subi)21 ^i^i ^^71 ^^1 ^sa] ASCL4 44 ^l 4 4 V *M 47-H1 tIIoie 
44 444(C1, C2, C3) ^ ^514J44 444(C4, C5, C6, C7, C8, 09)^1 4 ^1^4 4^7-1 ^ °l<^, sfloi^ ^ 
4 (SLfe 44) si 4^4 1 4t§ 444 4 44. 

4 4^HH sisfl45L, 4 44 ££I ^4 4^H°114 44^1 344 7>^§}t11 4^, a 4 34 44^1 sfl44 H44 
4-*s«| 444°11 44°J £Mf 4fe 34 444 447>44t11 4^r ^4 °J4 ufl4 42:4 44 ^ 5Lai ^1 
4 7^1^4 44 44. 

4 4^si 4s 41 7-1 °f| S-4 , £ 3bi 4^4^! HS11444 444(C4, C5, C6, C7, C8, C9)4 4 44 4°H4 
3t11 4 44 4°H1 34 sfl^4 4344. °H 44, 34s ^144^ S3 aflBi^ - 01^ 

a, 434 4 43 G H°H4^r >l|°m^N 4*114 3 afe 4^1^^] ^ai (c1j C2i C 3)-*s 4S34, 7113^4 4 
4^r -51134 443 3^43 3^3 44 434 334 341 43 «H43, 4 433 a 4^ 433^4, 33^4 
43 3*114^ 434 43 4 443 ££if 34*114 443 344 S S4£4 4 4^ 43 44. ^ 434 £ 11 
a3 £34 33 44. 
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314, 4 ^33 31 4^ 4^3-4, 5L 3a, 51 3b 31^ 51 5a, 51 5b3 51*1$ 33 = 443^ *44(C1, C2, C3) 
3 -334^ 444(C4, C5, C6, C7, C8, C9)4 33 = H^]n)e] 43 44 (33=3. 34 44; GTM) S 

3 -3333 #gJ 44 (-334 34 44; DTM)3 433 314 43a-4 3343 4 3444 3 

4 3X3 33-3 £34514 434534. 

4714 433 ^3°H si*1145i, 4 44S3« 34 43 =-33 33?3 344 4^43 44 si4 443 3 
44 S443°-33 4443 443 S3^4 4fe 34 43 4 444443 «Hr 34 34 34 3a4 4^ 33 
5LAi 4^14 344 44 44. 

333 433334, a3 FCA44 43^3 33 = h4334 Hefl-a -4334 %m 33 S3 44^1 4^4 
4 4345333, 43333 TCP4 3443 -4334 434^ 433 33 S3 4^1 4*11451 4 433 34 
4 334 344 44 44. 

444 £ 3-33 34 33 S3 433 43 433 °dm 4*M, ^ 44 ^41 3 34 3334 4344. 



51 64 4 434 344 3433 33 « 3 = 3a3 33 S3 433 44 3^33 434 434^ 445134. 
3 33 S3 43 fe, 233 34^-3 3344 334 33 33(PNL)4, 3 33 33(PNL)3 433 3334 (h 
33 4x4 a^r H334) 44 3s (ic 3) 4 434 H.33 H.333 (DDR), 444 (33s 4x4 afe 33 
S3) 44 33- (ic 3) 4 434 33s h.433 GDR4 1^4 34 h33 h433 (DDR)4 33s h43 
3 GDR3 3-3 S3* 3 % S3 3334 43 431, 3a 44 4* *444 S3 33 ^33 S3 33 43 (CR 
L), 44 3s. PWU4 433i 44. 



343, 3a^| 3433 1333 44 33 43 3^ 43i S3 333 (333 S3 33i)3- 33 3 

3: #3, S3 333 33:, 43 33i4 S3 33 43(CRL)3 ^3^3. S3 33 33 (CRL)34, 3a 3§ 44 
33£, 333 333(TC0N) 43 433^ $.13-, 3^133 S3 3331- 33 3^(PNL) 333 S33 3^* 
34 s} c-iioiEis4444. 

33S H333 GDR3- s.33 S-433(DDR)3 3$ S3 3333 €3 33i4 5134 43 ^3 ^434. ^3 
3 H333(DDR)3 343 33 #34 4433 h33 ^3333 33 333 4334. 



51 74 33 333 4 ^3333 34 434 4X3 X44 433^ 445134. -33 -333(DDR)^r 34 
(43) 4X 43 S3 333 (S3 3X)3 333 3343 #3 34 43 33S 4334. a4, 3a 34 34 
334(HTV), 33433 (MPX), 44 34 334(CVD), 44 H333(CDD), 34 3S= 33(LST), 33 = 
* 34 33 4 (GOV), 33= as 44 334(GFD), 3 DC -DC 433 (D/D) tt 51 73 S3 33 43 (CRL), 3 
4 33(PWU)4 434 333 4334. 



a 84 4X ii (43)343 S3 33 433 ^33^ S3 333 3 S3 33 43343 ^33 -3333 
33= -3333 #3 3 3X4 a34a= 4335133. S3 33 43 (CRL) 4 4X aas433 33 3X ( 
43 3X, S3 333 3X, 43 3X)4 44, -33 h433(DDR)33 33 4X33 43 Dl (CLi), 3S= 
43 D2 (CL2) 3 S3 3334 3344 433 33= ^333 GDR33 33 4X33, S33 33 33 3X 
FLM, 43 G (CL3) 3 S3 3334 3344. 



si, 4X aas433 S3 3333 343 334 44 4X (LVDS 3X)4 344^ 4333^, 34 4X ii 
3433 LVDS 4X4 43 S3 33 434 434^ 33 (3333a 33)3 434LVDS 43 3333 43 
3 4X3 444:n 43 33= ^333 GDR 3 ^33 -433(DDR)3 4444. 
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E 8^43 434 44 40] , t^oj ^e]-ol33 a]£e|. aJJt D 2 (CL2) ^ 43 343 4°-S43 <y334 
43 4X(DCLK) 3 S3 3333 4444 ^-gSl-aL, XGA S3 £*HMfe 4 40MHz (mega - hertz) 3 i^r^ 

£4. 334 433 ^ j£Al HV^, ^^OlBj-a. ^ jpg^ ^1, =^ Z| 44333 £Al c,^ 

3^S3 -3711 343 ^ 343 $14. 

E <4r 4 433 34 33 313 ^ 7l7lS^S] 3^*313 E333 JEA]^ 34E34. 

3 S_333 444 3.*]^} 4444. 3 3^433 E334 4344 33 j£Al ^Ife Aj- 7 ] ^Ajo^ A|^*> 
34 S^ofl oj«(l | ri 44 ^A>L| ^S. ^ A >1- AjA)^ ^ o] 7] 343, A] 3 A^ ^443 44 £A ) ^ ^ 

43 34 4 $14. 

a, 4 433 34 33 5Lai ^1^, 434 44 44 3^433 E333 44^ ^a, 3^34 3 
43 3 s.334 3^3 343, 4334 447), a 43 333 £3 443^3e A>-g-*> ^ $14. 

443, 4 433 S4 434 4-^4 47-1 4331- 44 4344. 44, 4444 4443 443 4344. 

E 12a^r 4444 444°-^ CI, C23 27(14 334 ^ojcf. 440.^ 444 44 44 y^Sj-fe 4A> aJ^a] 

4 434 4444 4443 34434E 4 43 43 344 4444. ^34, 4333 34 343 443 ?4 
4 3 3 ^44. ^33, e i2a4 43, 233 4444 4444 444534. 

a 471 3L4^r e i 2 b3 5144 44 43, 44 4x44 343 33 444(ASCL)3 44514 ^ 4334E 
447>43 x44 44. £4, 44 43:44 4444 444 (Ci, C2) 4 3443 44 4444 443 7] ^°\], 
34371- 7H4 344E 44 4X4 3 4344 34^4 a <^4^ 734^ ^ ^4. 0 ] ^ ASC l3 4 

4 433 4^^471 343, 4^ 47 D H| m 444 4 $14. 

4^3 44 4^3 ^is^ir Cadd, Cstg^ ^e 4 °1 s #4. 

2. 13a4 4444 4f-4*-SA-1 CI, C2, C33 3711 » ^44 <$°]5L, 5L 13b4 a ASCL4 44 ^4 i<^14. 



44-5.S4 444 44 4^1, W^^] 44^44, tft°113 4<y Ajs] 4S 443 4^fl44. 444 
4Bfloii ^sfl 7}77}o] t} 7 ] 3*1144, 4§1 4^ 444 443 44 4x43 *}*] i 4^ 44i 4<y4 443 ^44 
^444, i3 Cadd 433 m S3 43i $134 4444 4443 37fl <>i^ 4^ 44 44344. ^ 
4 4 43°H34, 443 4^3 Cadd4 Af43 44 4x443 ^33^, £4 a}43 4ii3 Cadd* 443 4 
4 4X443 334$!4. 4^ cSTG45L 44. 44, 3 43334, 44^4 444 43 43 34 4X4 44 
443 67113 44^ ABCDEF33, 34 4X 433 34 4 4^3 434, 34 44 + - ++ - +3 34 31- 1:4 
4i C3 D7> 4433 44^ 4fe 434 $13 343, 44343^ 443 5L34^r 47fl, ^ 43 £-34 237> 
f3 43 Cadd 433 4444 4^ 4^ 42:4 4fe 33 i3 43^3^ 443 £.34^ 437> a4 4434 
4. 



5L i4afe 4444 444-5-S3 Cl, C2, C3, C103 434 334 33^, E. 14b4 n. ASCL4 43 44 334. 

33 44 444 43 43 34 4X4 44 4433 4^ 4333 4X 343-5-S 4 4 $13, a4 444 43 
3 7>44 344 7>433, 34 33^4 4444. 

443, 4X44 4443 443. 4344. 

e I5a^r 4X44 444-5-S3 C4, C6, C83 334 334 334. 
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44-SL3-3 H>4 §ol, a. aj<^5L 3&1 il 33 Ajjnl-4 a]x^ ^f-^^ £el*> ^ s. s^i o. s ^ 

61 ofl 43 33 3^4 443 Si* £SI 343 5LS-43, ^334343 ^f. 7>^43 434, Xfl^ 3£ 

A^Z] nflol 3^ ^t^i, 5JC14. ^51^7 Z^A} SEfl^O.SAi, 7^ ^7} ^ , ^, % o} 3X^0^ ZV Ajj ^ 
Si 3313^ fS, Z| Xflp}4ol ^-0!, 6,3. ^ ^ ^fil 7)1^ Z^A}, ZV Ajj o} §H ^ 

4-°3 j£34^r 7-1 Si £E ><H *4 7^7} 7>^5^4. 



4^ 34 «1, 4, ^3^1 44^ 33 »W2, 33(34), P}^Cl(7H),llS-f (43)3 333 34, i^i ji^sj ^ 

£1 334 oi^-*> ^ £A] ^1 oleics 447414. o) ^gofl *§M44 4 43 3 333 443 443 4434. 

^. oj*H, Z| Afl ol Xfl -r:ol ^ A>7> 7 >^^^ J7, ^Ajj ^tfo] Z^H] *> - ^ 6B ^ JXAl # 

33 343, S3 343 zjA> >a^£ 7 > 34 44444. 33 33^ n 334 lis sa, ^4, 444 344 
s^r 7fll oi xfl^ ^A^lfe 33 3*11 H344. 333, 4 344, n 3 4^3 33 433, at 4 433 33 
333 4S4 ^1 41 44. 4 3433 344 343fe, <>)#<>1 ^ m ^o; ^ - 
v\\v}o] 444 343^, 3, 4, 33 33 £t 43 34^34^ 33 4 433 ^i3 ^34} *]£°il 
^1 ^1 41 44 ^44, 343 S3 Aio, 1/30) 4^ ^ ^ ^^4, *] E 34, 4*1 3343 44 

34 45L4 3443 3434. 



£ i5b^r ASCL4 43 ^4 ^4414, £ i2b3 444 ^f-4°l ^4^1 3^11 £4» #344 ^H, 4 4 
^i4£ °^^4 ^471 3^1 a4» €«4a-, a4 4^4 ^14* 444 4 SI4. 



£ 16a4 43:44 4f-4*-S4 C4, C5, C6, C7, C8, C93 67fl* ^^4 i 0 14. 4 4^ iS^jr ^l^S ^^1 
si q*}^ £ *> «^-g.o. S Ai aix^ 4e)4 4^ 44. 4 3, 4, 33 3^3 ^1 ^3°H 

tfl*M, 43:4: 4f-44 67fl7> 44. ^ S.*} 433 44 4^£44 44 44 44, £S 44 443 2^*1 S 
°1 4b1^i 9i4. ^f- 44^134, f-4 44 43:4 44 44°11 4^44 4^334 3§ 43: 43°11 tfl*M 
44^°l7l 434 43 4 6 1 43:4 4444 33^ 3711 ^4 #3. ^34 £S 44 44344, 44 4 

3:4 44 443 3^44 4^ 434, 3$ 42. 4^°fl cfl4c>i f-xv «^ ^44. °1 ^§-3, El 44 
43:4 444^1 37113 7J4, 3* 1:4 444 "94 4*^3 3^44 RGBRGB3 67113 4i» ^444, =l 4 
34 3»1:4 +- ++-+*! 3a-, B3R4333 433 44*444 4 8*3. 3 ^143, 34 ^41^1 «33, 
^ ^01 ^oj^. 7^sj-§>7ii 344^r 33 ?443 44. ^34 43 433 334, i&4 344, 444^3 4 
3:4 4444 67fls 4-5-S3 RGBRGB3 67)13 4^3 343 =i 434 34 44 + - + - + - 4 4^ 4333 ^ 
^3-*s 43, 4333 34 3 3 £3 444 44444. 



43 4344 4443 433 £ 12a, £ 12b, £ 13a, £ 13b, £ 14a, £ 14b, 3 43:44 4443 433 £. 1 
5a, 5L 15b, 5L 16a, 5L 16b^r 2:443 434°-S3, 3 4 43 a47> 4444. 



443, 5L 12a, 5L 12b 33 5L 16a, 5L 16b 3^3 LCT1, LCT23 343 443 4344. 5L 17a^r TCP 433 

343 3334. 3443 343 ASCL3 333^, 44 43:43 433^ 3433 44. 3443 4334 ^ 
?1 LCT1-°S3 ASCL4 4 44 43:44 4344. 334, 3 3343 344 343 3434. ASCL3 344 
3^ir 4444 43:4 34s 4 44 43:43 3433 33 343, 433 334 4 4 43 3434. 43^ 
33344 .5.3. 34^r 43, 333 33 34^ 43, ^33 3*4 33 ^333 344^ 43 4 3335L 
44. 33344 -^s 34^ 4333^ 33 335L3 43 ^3 343, 444 43:44 ASCL3 334 7>43 4 

33 4444 =1 44 43 43 343 334 43:43 444 4 44 43 3*0.343 a4 tfl^ ^ 
444 4 44^ 4^r 334 4^4. 333 34 4333^, 443 344 433 3333 34 33 34 334 
4444. 3 34, 43433 4 3333, 33 434^ 44 ^433 44 424- 3iL44 £4 ^ 4433^ 
5L444 143 33 44344. 34 43 4444 IT03 44 43 £4 35-44, s^r ^33 43 3443 3 
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4*KH, 4^41 44°-S ^44^, S4 444 4444 4^ 4444 4447} 4:4 *114444 44 3^5. 4 
44 4 $14. ^44, 444 444 44 «o^Mfe, ^ 444 €-8-44 44. 71* 4"44 444 4*11 «g§Rr 44 
«Sfe, 44 iHHf^l W.-8-S1 4, 3^ 5ll4444*-S 5L%# 444^, 4 444 7Hfl ^«^|^ 7]*# £* 

«Rr 444 44 4 $14. 4 44 , #44-^ £444 4*114, £e|7> ^£441 4444 § 

4 $14. ^44, 4444 44 44*Mfe 444 44, 41 i:4 4444 ^4444 4444 44^ 44^ 44 
4 $14. 4i^4 4444^ ^s. q-44 ^cfl °\%v\. ^4 4444^ 144 44 4 

4^44 ^ at 444 ^, 3^ 44^1 44£ q-fe 34 7H 1 - -fi-JiolaL. 4 444^ 444 444 44 
444 444^ 44 4444. a 4 ASCL4 44 ai jta^ « ^ ^o,)^ a o > 71 4j^iL§M 
4, 4444 ^444 4*11 444 444 44 Jl44 $14^ *flE, 3^ 714-4 A SCL4 $1^ 4*1 4 

4444. 



£4^-, ^4-44 ^44 4444 444 4444 44 44(GLTP)4 44=£«-(PB)l 4444, 444 4x 
1 4444, 4441 «844. 4 4^*1 ^^as #33 44, 4# #4 444444 o^y ^ s.o_ s 44f-°S 
44 4^r 44 *sm^ ^3 ^elji, n -f 4^- 7^41 444 4444 $1^4 n 44 314 

44^4 ^ $171 Ufl^ ^-§"4 444 + ol 4 _ ^7)4 £ ^ £ ^lo] 7jAH tfl-g-SKn 74ol S 

o^Pll- ^, 2 3].^^ ^^^j S-c^l ^Afl ^Al ^S^H] *V + ^ Tj-f , 7j#*> - ^ 

^44 514 ^4^14. i» 44, ^q 4^4 °J^!4fe 4^ 4^4 444^ $14 , 4^ ^1 ^-.o.^^ 
§i4^s 47^34. 4^ 4^ 7jAH144, 3^ t^*v o-ofl 30, ^sr? 4^1 4i£ ^1 

i ^^*H, fl^ 7j*>o. S 7-i ^o] #334. *1 tt<%*\ 47jt 4 $1^-4, il- *4 ^4 4^ 4^ 4 

ol s] 7flil . eiH^Ajo.s ^^^-o. S m| ^*vo] ^s]^, oj^o. s 4 4 $14. ^£i4 4^ ^ ^44 
i *4 7J4i4, q 444 n ^ ^ S|S4 "1144 ^#^14 &44. «>i ^§1144, 44 

4 ^4^44 44 444 iU4 $1ji, sft ^ §i4 ^ ^hs] ^ ^ , ^ 

f-o-s 4^ ^s.7> 4444 4^4 ^4, 4^4 ^44£ 47j°ll ^44 444 ^44. 43 43°H4 7 ^ 
44 ^ 4^ 4444, 4^4 4#4 ^^44. 444, 44 43H4 4^4 7 d44 ^44^ $14 
t^4 4^:, 444 4444 ^ 441- 44 444. 



7jA>oil o}sfl ^oiefji #7^3 7 i*^ > 4^-^ ^X[^ ^f-^KCl, C2, C3)4 TCP4 ^44 ^ — (TCPD) 44* 
LCT2S. 4444. 4 444, 44 4^4 #44 ^4°11 4*11 *S44. 444, LCT24 4 44 ^#4 *j4H44 4 
44 444 44. =l -f , £ I7b41 5L44 44 44, TCP# 4444, 44 44 4^4 44 4J:44 ^444. 

444 44 4x444 44 44444, 44 4x444 4«1144 5L i7a4 4444 ^4 5L i8a4, £ i7b4 
4444 ^^4 £ I8b4 £444. 4^4 4 44 4 444 447>44. 



a4 e. 17b a^r e. I8b4 iL4 44444, TCP 44 *-S4fe 44 i4 447> 444 4444^r, 4 44-5-S 7fl 
44 44 3^ 444 44 444- aj^sii 51 - ^tfe 44 7Br4-4. 

^44 4 444, 44 444 44 44 £4 44, 34r 44 444 44 44 S4 444 « 0 >44 7fl44^r 
44i, 7il#4 44-5-S4 4445L £ ^ 7 fl44 44 afe 444 4444 7fl2:4 TCP w 0 >aioi ^3 jxai ^ e 
^■44 44-5.S §Rr 444. 



a*> 5L 17a, 5L 17b, 5L 18a, 5L 18b44^r TCP 444 4^4 444$144, FCA 444 444 44^r LCT1 a 

LCT2444 444 4*4 444 44 ^4^1 5114444, ^ 444 4^ §1-4-1- 444^ 44 4444 44 
4444. 44, FCA 444 444^ 41 ^4 sl 3a, £ 3b4 £44 44 44, 44 S4 447> 444 4444 
E 444 444 44E ^^44 444 4444 ^£41, 4 4444 7fl44 44 a^r 444 4444 4aq$i 
^44 444 444 444-^s 4-4 44^ 44 444 $14. 
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444, 34 Bfltl 6] n^j W 0 >rt^ FCA4 44 A) JrAj Ol#*0fl^ ^f-AJ4 344 34 # 44 4444. TCP4 3 O- 

4E 444 7 fl^^ 447>44. a*> ^444 7jJ-7> 4^4 4E 447>44 7fl^o! ^ 014. 



E 19a^r 144 4 GDR, 3^r TCP4 34 44 447} ^44 x <go^ tj]^ »|o|e ^o]v]^°) 7 i A} sflc ( GL 
TP)1 44 44 444 4^4, =S.w.(PB)S] 444 -g-alsl-i}. E 19bfe A^j *y d))^^ 17M44 

34 4^(GLTP)1 £1711 444^ 44 7Bf44. H£« (PB)4 44 314 4444 44 34 t^*> ^ 

$14. E 19c^r 4444 ^444 44 444fe 4^ 444 34 3flH(GLTP)# 444 44^, ^/M2 44 

44 444 44E7} ^7}44. e i9d^r 444 444 i£4, 44444 4444 ^sa] o.s44 ^4^ 34 
-g- 4X4 m isi-i. ^i*> ^ a4 444 44 444 7}44 341 4444. 



44 4X4 44 444E 44 a] ^Aj ^o] ^ ^ ^ A p o v^ 447>44. a] ^f-^i 67 floj zj <y 

41, E 20a, E 20b, 5. 20c, E 20d4 E 20afe 44 44 PBl- 444 444. E 20b^r 4 

44 anflS 444 444. PB4 *r7\ 44 44 E 19a, E 19b, E 19c, E 19d4 34i?-4 GLTP4 Afftlsf 33- 
tfl«Kr 44 44 44 31 34E4 434 £14. 5£ 20cfe 34, 44 44 £ GLTP1- 444 444. E 20d^r 4 



444 FCA4 3444 4^4 4 44 <89. ie4tcp4 3444 ^xf4 344 l 444 444 44^r 4444 
4 gltp4 444 if, FCA444 ^444 <g44 is ^44 ^i- ^^^4. #^ ^1-^4 4^ ^-f , S 

Hefl4^lE nR>7WS] 4^-* ^ 4fe #^^131, all:4 ^^1^44 4^^14. 



E 20a^, 4 ^4 4^§- IC ^7fl °m (GDR)4 4#°fl 7fl°lS H4°l»1# 34 ^H(GLTP)» 444 i°14. °1 3-f , 
^4 7i4-i: ^is t ^ a4 4^14 4*°fl 44£ 44°1144 7 ^4# 444 ^ 44. e 20b^, 4^^ GD 
R GLTP1- 444 i 6 14. °1 HSS4 ^* #4 ^ 514 nfl^, 44 ^ 44. 

e 20c^r 4^^ GDR 4 <5 1°114 > 4^4 43:44 ^f-4°ll 44°i, scfls gltp» 444 3414. *1 ^4, ££i 
44-4 444 17)14 GLTP4 444 4^4 4444. e 20dfe GLTP4 ^44 ^44 ^4 ^^°H4 444 <8 
44 ^44 444. 44 44, 444 44E4 4444 44, =s«4 44 4^4 4444 44. a 4 4 44-* 
S4^r 44 447> 4^ 444 4444, 4444 4444 444 444 444 4E4 GLTP4 444AS4 4 
4 44444 ££i 4 444 7>444, 444 44 44, isi 444 444 44 4444. e 2ie^r 4 
44 GDR4 4x44 ^44^44 GLTP44 444 47J4 444. e 20d4 4444^, 7>4 #4 4 44, G 
LTP 44 444 447} 4^ 444 4444 444. e 2ie4 444 44 444 444 4 4^, 44 444 4 
44 5SI 44 4, 3:4444. a^r e 20d44 =1 4 444 444^ 444 GLTP n 441- 444 7i47> 2. 
2if4^, e 2ie4 447>44 S4f 4442, a 4 ££«4i 444 4 444, 44 GDR4 44 4444 4x 
444 44 4^-4, 44 GDR 4 44 4i 444 34 ^4E7> 4^ 444 4^44 444-5-S, 44 4444 
444 44442 *Rr 444 44. 



444, ^444 is 44, a 4^- 44 444 E444. 



E22a^r4X 44 IC 44 44(DDR)4 44^44^4444 34 4^4 41-E44^r444. DDR 4444 
DLTP7} 4x 444E4 4444 44. 44 44, 144 34 4h(dltp)4 444 447} 7^4 4, PB4 44 
344 44444. e 22b 4444 DLTPE 447>44 44s 4 444. 4 34, 44 444 =s«f 444 4 
44-*s4 ££i 444 444 4 44 444, Esi^ 4441- 434 4 44. e 22c^ e 22b4 444, 4 
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X44 44444 SiflS DLTP4 444fe 444 ^7>*V %o]3l, a«> I7fl^ DLTP4 3N14 4 $14. 4*1 

44, TlHSSH 7 J1^7> SaL, 5&4 ^ 47}4°1 oH^ £ A] ^ oj O^^E^o} ^45^4 nflfeo^ ^ 

wl^fl 3 aWs] 7 ^ 0 ] ^444. 447-], dltp# ^444 444 ^4 5^44 51 4*U4 fe44 ^x 

7> $14 ^4 44 ^4451 5L 22cSl 44°11 Slsfl DLTP^ Hfl^l* 7}44t11 4 4 $14. 5L 22dfe, 5L 20d4 447} 

43 ,*HW s}4 DLTP1- ^44^ 44 ^141 «§4 <8«H*1 4^4 ^°11 ^44 5414. £ 2if4 44 

7H^1 44°11 4443 DLTP1- aflTM ^MH £ 22e<>14. 22ffe £ 21e4 447>43 A^j 514 %*]t±. 



^4°H4 4^4 44 4°1 7jA> ^Hfe, Sj-i Afo]^ 444°1| 3*11 ^44 W> 7 1 nfl^ 7^7} A] o] 

a] j: 4^ ^4fe 4x44 444°1) 344 4x4 0 tJ5l4fe ^a>4 ^Ef ^ 4 

A Sfe 4X *fl43 ^4 ^<*4 43^ 44 ^ ^7U°J 4 4x444 (n- l)/27fl °14 4^14fe 541 

44344. a 4 iii 343 ^^5>7i 3«114fe, 2x ( n +i)7fl 34°J 5H 44344. 444 443 

°1 4451434 714M5H4. 



s&4 34 4x4 34 4x4 334fe 34 4x 444^.4, 44 a] x4 sls. 34 4x4 334fe 34 4x 

4447} &4 43 44344. 334 34 33 34 4J4H 344 4^4 $lfe 34 Aljro] -444, -A} 

454H 3?}4 4^7} 34 AlxSl 4fe -S-71 7jA># Sj§>fe Efl ^ $1^^^ 

61 Bfl^-Ofl C^Aj- AlJfA^O] OjB| 7.^«V4i 4fe ^°14. 

^A>-g- A1JTS1 og^ ^^.O. i Aj^Aji ^f-Aj > Sfe Aj^Aji^ I^H *}o}°) «flAj > a ^ ^A>A]^ ^f- 

4i, afe ^>A]^ ^f-Aj^ ^A> 4B.2) Aj-O]^ Oji^ Sj.q.dl| > 6fl^ £Aj 7^ ^^^^^ ^£ ^ 

4^i, 7^A> SflH^f- ^^fe oflf. A^*Vcf. 7flolE#^ oflS. ^^^1^, Hell-y^lH V}®7}*W W£ 

^-g-t ^ $li, a* TCPBfS PR^Sl AfAV^ a,^. § + o M _ o]^ cfl £S Ai, PCA^I TlHS^g; iAlSAi A^ 

^*4. 

£ 23fe ^IX^^ ^f-^^-S^-Ei BflAjofl S j«|j > cf^ ^f-Ajofl Z|z|o] uflAjol ^^5]^, ^ ^<^£ 

i GLTP1- ^tt i 6 14. 6 li 44, GLTP5] ^» TflolE^ol^ ^a\a^& ^f-Ajo^ ^ Ee fl°l^ol^ a]J: 

^d^ ^f-^dsl oil- i4^1 ^^i-fe %o] 7>fe«fl^l4. 

444, £SS Hl*^ m ^7j-# - oii, ^nvo^^ n ^^o] ^o!^^ 7l nflg-dfl 7 jA> a]^ av 7 j- e 7> ^ fl 
44. 

^e14 ^ 4^°114fe GLTP-i: 4^ 4^14fe ^ 4i HlHSM, Bfld aHt-s] ^4°11 4^ ^1^^ q-sffe ^7>s) 
44. n °^4-fr ^Afl4fe til ofl $1^4, 471 4^ ^i^ 4^1 ^°114 7>4 7fla*, afe 4°d4 

7flg.°lcl45i 4 44 ^711 4fe 5H1 slsfl 4i^fls] «D4^4 AlAi* 0 i-3l-*> aj^^ ^ ^ ^ ^o] 
44^! 44. 

44°11, LCTisl 444 a4 *J4fe 4^, 4*1 elW *S4fe it^^s 4 $lfe 

4^51 ah^ ^ oj 0,14 4^1 £ai*>4. 



5L 24afe, 5L 21f*l LCT1S 44£l7l 4, 4 ASCL°11 443^1 $lfe 4^°14. 511 °1 ^ 44 ^ sl4 4elfe, 44 ell^l 
7144^1 447114 s^4^, 7144 ^144^-S^l =S§fl44. 0 ]5!4 5ll*lAi44°11 44fe 447llfe ^^^M ^§-^1, 
^14-4 444711 °14Ai7j 7i°. 4471H1 <H44^1 493, ^1*1^44^ 44°1 <H44, ^44 444^ «14 

$41 ^4^14. a4 3 ^flsi 4515L 444s ^-144 ^41 nfl^], 5141^^^ 31^34, ufl4^4 714 
44 ^144fe 5414. *1 A, 44*114 4 ^4 4444fe 4^1fe ^^^1 4^H1, ^4 ^44 $lfe 44 44i JL 
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44 AR>4 #711 § 4 $14. ^444, °144 71^^ 5]*11 Sj*fl^7l nfl^-ofl, 444?11 7144 ^^A^l^ Aj 

-f^lfe ^44 *1^°11 2] 4 <H44E ^£171 <^7l ^4*14. Ai, L CT1 ^4 % ^4°11 <8^<L3.*| #7] 

<^S1 33-^*> 4 $171 nfl^l, ^ 44 511*1^^0]] o| 4 444] .fi.*Rr A]44 7^44 4 flja, ^5]^ 7fl4, 

44 44 ^44 E£t 4 $14. IE*h H4 °<R4 9! 5] 4'6>4 i : J ^4iL.S4, a. c> .n^S^l- '45144. 



E 24bfe E 234 4<>1 GLTP 44 ^44^, =L 4°11 LCT14 444 3414. 444^4 4 ^ ^ ^ 4°lf- 7R4 
4 $41 nfl^-i, tfl^ Al7> 44 0 1 7 }444. £ 24cfe £ 24b2] GLTP 342} 4# °1414. 5&4 E 24d4 E 232} 
ARkfr 4a}44, 7144=44°! 4 a^j 3444 HL*V GLTP 4 DLTP1- ^4 «1144 3414. °H 44 ^4 AR> 4 

4°1 4444. 4*1 71*^ ^a]t\ 444 ^4°l|fe, ?14 44^4e 1442] 444 LCT14 4514 4 $1 

71 *1144 efloiAi 444 <H4 71421 3*1 i*H #4, <=14 Al?i 714*1144. at 014 401 qx\. 

1431 ^4A14 444, E 231 EA)4 Hf4 7 E Vo| 444 44°] a S y ^.g. -g^l^ 444 4 o^, h S 

y °1 7i ^o] 40] 4 s. 44 4^4. 



444 ^A> 7-1 51 a] j: 4^0]] 44 4AV4 ^4 40] 5444. e. 2 5a, E 25b, E 25c, E 25dfe H5114421 4X 

44 41441 RGB 4 ^! I7fl, 4a>44 444*1 27I4J 34 2] 3414. ES 44 444 3131 4^44. E 25afe 
44 4^21 7fl^, E 25b i£ E 25c4 <>1 ^2] *lll Hefl<a, 7fl 2 Hefl<?13)42l RGB % afll, ^2 4a}4-°S 4^514 
6 4^421 4isi 7l ^ 4^1 Vcomi tflsv 4a^ £. a| 44 5J^14. 

e 25b 5! e 25c# «1s44 4^4 44 44 4 4-^14^ 44 4^1 44^si 4^ 7 > 7>§M, ^^©1 144°} 
wl?14. 

0174^- cfl^4^ 7jA>-g-^ 4^01 ;£ 26a, E 26b, E 26c°ll EAl§R 5J0I4. E 26a0l l E a1*> 44 ^o] ^4 4^ 
4°11 °d^44 431 51 444» E 25a^ 1/2S 44. °H 44 E 26b, E 26c°ll EAl*> 44 ^o] *fli ^]] 

^12 =iSH^ 4i^l 4^01 444 ^ ^ 4)341 3] 3.4 4^ 74^- 444 4 &4. 

E 27a, E 27b, E 27c4 S5ll4*^ 43.44 4f-4^-SA-1 RGB 44 ^4, 44^1 27fl 4711 67flS. 4 3 

4^14. 

4 4-^°114i ? 2. 27b, E 27c°l| EA)4^ ^1 nefloi, xfl 2 =eH«g«^l^ oj 4^0] 4^4 =^^^4 aJ-^ 444^1, 
JE4 4^44 4^ a>o 1o1 i4e 44 4444, 44^) es 44 4^.^ 4^ 444 4 44. o]^ 44, 4^ 4 
4 4^i 444 ^^es«| 45171 si T^Af 4 4^4 4 44. 

E 28a, E 28b, E 28cfe 44 44^1 ^4^1 $JeR14. 

6 1 ^4°llfe, 4x44 444^1 RGB 4 I7fl, 4a>44 444°1 27ll ^4, E 28b, E 28c°ll 44 ^1 ^ 
2 =511 0 J4 ea14 44 401 1 40] 44 444 4S44. 4544 44 44^1 ^4°llfe 4x44 444^1 37fl, 4a> 
44 444^1 27fl 4-^-4 4^121 a>4 4^41 7 >44 ^4e°114 fr^Tis] 344 444 4 44. 

E 29a, E 29b, E 294r E 27a, E 27b, E 27 C 2l 44 «S 4a>44 444 °1 37^ 0,414. 

*1 ^4, Caddi 44 4^-*s4 444 44 44 44, 44, 44^1 3 44°114 444 4 $41 H^], TFT^4 
si 44 44^1 ^44 ^14°11 7>44 A 0 >Bfls 4^ ^a> 7 > 7>444. ^5^4, G A4 GC°114 4^°1 4$J4t11 s\7] 
^4°11, 444 ES 444 s]t] 4fe4^ SRr 4^3 «>1 $14. 



E 30a, E 30b, E 30cfe E 25a, E 25b, E 25c, E 25dS) B14114 4^°11^ 2)4 y 7 >4 444fe 4^ 4 

^414 E 26a, E 26b, E 26c4 44741°] Jl47> 44. a 44^ a4fe RGB 4 l7flS 4?14 4 $14 c!4 R 
GB 44 ^44, 444^1 27114 ^s. 444 4 $14. 
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4 44°1144 5L 30a°11 5L^1«> v}Q 7^0} o$s£ aJj^o] a-s^f- £ 2 5aSl tJX^t} B»}27ll 44 4°} , ^ 1 £^014 

42 ^443 4x7} 7}sfl44 eM^HH ga, gb4 highs *M 7 i <g 4 is^i , e 30b, £ 

30c°11 44 ^11 = 5114 ^12 = 5ll°J4 HAl^ h>4 §ol > 3 = 0] « o >^*> 5jol4. 



E. 31a, b, c^r 2.H 44 ^44°-^ 7lX[ a^E, ££I H]-g-, = 3|<g f^o.^. 444°i 7>4 44 

^144^ A 344^r 34 4^14 ^144^1 4X44 4444 RGB 4 ^44 344, 444°-S 27fl, 431 67flS 

S.^ oj c^jr: ^^tj-. ^ Bj-^^ E 3^ EA| SVc}. 0]6\] oj-gj. ^ 1 H^ol n^ojo] g^o} 

44 44 £ 31b, S 5L 31c°11 51*1$ 44 4 6 1 SM, 4^ 4^ 4 a H^i 44<>1 444 44 444 444 

4 $14. 44 44 44°H al-g-SMS 4a)1&4. ^4 41H 34 344 ^ $1^ ^Aj^ £ fe 6B^ JXAl 

4^1, 3^ 34 W^oH o^Sfl, EE W}^ ^afl^ 34 3d HI- i^^SMl tfl4444, AjA}^ 

444 47} $14. 5&4 = 5.J±# 4 ^4°11 cfl-g-*V ^£4 *8^o.3.*|, EE w}^™^ sHefff 44°1l5i aj-g- 

4 4 $1*1, 3-§-^°l 44 34 t ^ 514. 



;&4 

<>14 4^4 44 £4 4 4^1 4^, H4*)u14 Tfl^E H^]H)f *]444 «Jj^ j£Ai ^is] 4x4 y 

44°11 ^444 34 sflHSl 4, zjoj, vE^f- flTfl *Hr 3*1 7>^47l T"fl§-^, Jl^ ^ (ftffi^) S^S] Aj- 7 ] H4°l^ 

* °l-8-* ^^-4£, ^ 7 d44 ^Afi- = S y s, ^4. = S y 4 34 sfl^ ^ 

qqo] ^o]7]7] nfl^l, ^^E7f ^4a-, fe-^ a^i js-ai* ^ $14. 

(57) 

1. 

44 s^iiE^ av 7 i hvdv E^xi^Eis ^^^r 4^ 444 471 44 s^l^li 4 
i ^^-1:^14 44 43:1- *-#«Rr ^44 S 43:4* 4fe 4# 7144, ^ AJ 1, 4 A ^, 3^s] 4^1 4«1 
4 4^ 714^1 ^4 44i ^^#4 ^l^Ji, 

471 44 71451 44^1 44i 444 °J4 444, 4^ 44i 4S-4 ?14 444, 4?1 tffl^sl 47l ^44 
°J4 44 ^ 4x4 °J4 44^1 44i #^ 444 ^44^ 47l 44 7]%^M 444 44 IC ^ 4x4 44 IC 
4 3^ 47fl4^r 444 44 IC 4*fl ^ 4x4 44 IC 4^fl ^^4 i44^, 

471 444 °J4 444 4x4 °J4 444 44-5-S ^44fe 4471 4444 44 ^7-1 <$q<q 44 5L 
7-1 44 41 $1<H4, 

47l ^47l <*4 ^44°11 ^44^r 47l 4x4 ?14 44^1 47l 4X4 44 IC ^4 ^^°11, 47l 4x4 °J4 4 
7fl si 4x44 4444 ifs4, 

471 4x4 44 IC 47-fl ^^^1 42lsl^ $l^r 47) 44 7RHH, 47l 67flsl 4x44 444 °11 ^144^ 34 sfl 
^4 4«14 514 4^*-S 4^r ^3 a*l 44. 

444 2. 

7-lli%Hl $1<H4, 471 67flsl 4x44 444^1 7^a> sflEf -5J-7I 44 714^1 44 4^ «fl44 514 4^-5-S 

4^r ^3 SLAl 44. 
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444 3. 

^S^^JlS *fl44 44 E^liEi^ A o > 7l H>nV E^^S 4434 ^ 444 -S-71 44 H$4^H JJ. 
i 14<34 34 44 4X4 444^ 444 ^ 4X44 ?Hr 44 7144, i ? Xfl i ^Xfl 3^0] ^ ^ Ei# ^H] 

4 4^4 71*31 ^ 44°11 Tl-fal. 

-S-71 44 7l*Sl §>l45l 4«H, 444 4= ^dfl AlJrAj <?|# 443, #7l ofl^ gflUo} ^ ^ a> a] 

°J4 44 S 4x4 °J4 443 44°11 #3 441- 3#«H 47l 44 7144HI 444 44 IC S 4x4 44 IC 
4 33 <WRr 444 44 IC 47fl ^ 4X4 44 IC 1411 <334 aMs, 

471 444 °J4 444 4X4 °J4 441- 44— £ 3444 ^47l 3*11 4444 714 44 t)13 °^1 4^r «j 

471 ^471 3^1 4443 344^ 47l 444 34 44s] 43 444 44 IC ^ gen, 47l 44 4X4 3 
4 444 44, 444 3 443 37114 at, 51 = 33 434 4471 333 434-°£ 4443 344 3 at 4711 

3 4444 4444 S444 

471 ^471 33 4443 343^ 47l *}x*I <y# #33 47l 4X4 44 IC 43 333, 47l 4X4 34 4 
41- aj^s] 333 44, 433 ^o, 3^0, ^ « ^ 6 ^f-o. s 34=^ 6 

7fl3 4X44 4444 S444 

471 444 44 IC 44fl 334 43 4x4 44 IC 43 333 4333 514 43 4451 344351, 43 3~ 
47113 4444 4444 47l 67113 4x44 4443 333 34 3h# i444 744 43 44 33 £3 
44. 

3343 333, 471 3 - 47^ 4444 4444 43 633 4x44 4443 34 ^sf # 7 l 44 343 44 
71171 333 334 34 43 sls, 44 m m 43. 

444 5. 

33*J-3 333, 471 3 a^r 433 4444 4444 47l 633 4X34 4443 34 47I 44 343 
44 33 333 443-°£ 334 514 43-5-S 4fe 33 j£3 43. 

444 6. 

3343 333, 471 4^4 343 34 444 i44^, 47) 3 ate 47141 4444 4444 47l 633 4X4 

4 4443 34 Bflsi- 471 44 7l4el 44 33 ^<4^l 3343 411, 43 tfl^ 44^1 y44°ll ^4=1^ t^a} 
s|Ef 471 3 a^r 47flsl 4444 4444 47l 67fls) 4X44 44^1^1 ^a> ^4 41 flfl^l4 514 4^ 

44 JXAl ^1. 

444 7. 

7fl34°11 4^4, 471 44 7l4°ll tfl^= 444 47l 3 iE^r 47flsl 4444 4444 47l 67flsl 4X44 

444^1 7jA> Sfl-f. A 0 > 7l 7]^^ ^4 m OJOJo]) Bll^l*^ §1-^ Aj- 7l ^ ^^6, y^AjoU ^ A} sfl 

-4 471 3 s^r 47fla] 4444 4444 47l 67)1 si 4X44 444^1 7jA> sfl-^ ti ^i*> a^o S t} 

^7^ JXAl ^1. 



444 8. 
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3433 334 4 43 71 ^ A>o] ofl^ 7flS .A^. i «V^ Jlj 

43 3443 44 71* S&ir 4^4 343 3l3, 323, 3333 33 33 5£3 ^Ej* i443-, 

43 3443 44 343, 3S3^3 <L5L 334 443 34 4x44 3^°} 4X44 43 

Si 34 4x4 4 334^r 27fl4, 43 443 AljrAj ^ -y^Hr 27fl 7} ja443 344 4i 334 443 

i44n, 

4 Sfi 333^r 33^1 l7flSl 44 SWiEll £44^, 43 34 E^^E^] o^gfl S£ 7 ] C$Sj. AlJrAj O.^. 

3l, 32 S4 333 4 3^ 443 33 aA i# *iHsHr ^<y-o| ^ajs)^ 3^ i444 43 34 4x4 

4 43 44 343 43 334 343 344 333 33434 iEfe 3343 34 411^1 34 471-1- 471 714 

si 3351 443 443 44 33 £3 433 333, 

3351 471 44 3443 31 4x4 41-4, 32 4x4 444, 33 4x4 4444 i444 

31 4x4 4444 471 3133 £33 <^4 4x43 <y3434 afe 3343 434 47l 34 4x4 3 
4 47H 3434 

7fl2 4x4 4444 471 3233 44 4x43 ^3434 B14 3343 434 47l 34 4x4 3 

4 47H 3434 

7113 4x4 4444 471 3333 £33 44 34 4x43 £r 3343 4*14 43 34 4x4 3 

# 4*1-3 344 434 i444 34 43 44 33 £3 4*1. 

^4* 9. 

3^33 334 33434 314 33433 34 433 m 33-44 i444 

471 3443 44 714 H4r 4^4 343 3l3, 323, 3333 3711 3 Aflo] ^bJ i^l-i, 

471 3443 44 343, 3s3i3-°s ufl^s] iL-o] ojAi- AixAU,]- •.. • .-| -a> a]X34 i44^, 43 44 
si 34 4x4 4 4^44 27)14, 47l 443 44 4x4 4 4^44 27114 12443 ^44 44. 334 443 
S444 

4 4i 333^ 3351 133 44 ^33^34 afs4, 43 44 B 33^3 3 3*11 43 34 4x4-* s. 43 
31, 32 a^r 333 4 3^ 443 33 -£34 334^ 443 333^ $}± 444 S443-, 43 34 4x4 
4 43 44 343 43 334 343 444 333 33434 iEfe 3 3 43 3 4 4x4 3 4 47}4 43 34 
3 335! 443 443 i44^ 33 £3 433 333, 

332. 43 44 3443 31 4x4 444, 32 4x4 444, 33 4x4 444, 343 4x4 444, 353 
4x4 444, 363 4x4 4444 i444 

31 4x4 ^-W^ 43 3133 £33 44 34 4x4 4 4^44 443 33434 3343 434 4 
3 3 4 4x4 3 4 47}3 343^, 

32 4x4 ^-W^ 43 3233 £33 44 34 4x4 4 334^ 443 33434 ^ 3343 434 4 
3 34 4x4 34 343^, 

33 4x4 ^-W^ 43 3333 £33 44 34 4x4 4 3^44 443 33434 ^ 3343 434 4 
3 3 4 4x4 3 4 47}3 343:4 
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*N 4x4 4444 ^ll^Sl 44 ^4 A]^Aj 4 4^44 4^ 2&6\] ^|^«>714 S&ir »13*H 

4a1 =§4 4x4 °J4 4aH ^4^3-, 

^15 4x4 41414 -S-71 ^2^51 44 ^4 4X4 f 1 4^44 4^ "Wl-714 J£ir 44£ 

A J-7l <^4 {IjAj * ^^£]3., 

»16 4x4 4444 47l *f|3^sl 44 ^4 4x4 4 4^44 4# 4°ll "iWl-714 a^r <>13*M 
4a1 <g4 4^4 oj* t^ H 444 4^ ^4 ^is. 44 ^ 44. 

10. 

cfl*j:£]7ll nfl4£ 4 4^1 7l4 4°H ^ i44a-, 

4a1 7144^1 44 71* a^r 4^4 A 4°ll Am, A\2^A, 3711 si ^ m 4^4 S444 

A J-7l 7l*^Sl 44 7144 ilE]A|0 £ ttfl^S} 4^S1 <^Aj- A] XAj^ 440] ^4 4x44 S^jl, #7l 44 

Si ^-a- 4x4 4 4^44 27fl4, 4?1 44^1 ^Af 4x4 4 ^44 27fl7> J2a>§H ^4 4^ ^4 44^ 

S44a., 

4 <^i4 ^5. pflS] 44 S^l^El* i44i, 47] 44 H^liEH ^fl 47I cgAj- 4x40.^ 47] 

*m, m a4 W 4 44^1 ^sl jiAii- oj^sife 4^ 444 i4*>n, 

Aj- 7l 44 4x44 47l 44 7143 4^1 £14°11 44£ °^^*>7-14 °13*H 44 A134! 
441- 47l 71 4421 4^1 S4 OJ ^ S.^ 4*H 

aj^H 47i 44 7l4 A oHl 27H, 37^, a4 47113 4x4 4444 £443-, 

471 4x4 4444 47l 44 4314011 ^114714 a4 ol3*H 47144 4541 °J# ^l-f 1 *}4i 
^4^1^, a* 0 J^*1-Tr Aix4 ^f-^d^ A o v s. ^^4^ ^ 4x4 ^ 4s. ^ 4x4 oj^ 44^1 44 

4^ o ^ m ^1. 

11. 

48^ ^flAi 7iiio4 ^ % *°11 51^74 47I 4# 7i4 A oH] 471 ^4 ^Ix^d a^r 47l 44 4x^51 ^<^5L 4 
s& 4X4 ^-g- IC^l 4^51^, 471 4f-4 IC4 4^^1fe ifl^, 47l 4X4 ^^44 #7] °^4 4X4 
°J# 4a} a^r 47l 44 4X4 °J# 4a>7> 4fe ^4 4fe a A l 4^1. 

^44 12. 

7fl84 tflAl 7iHi4 4 4 4°11 4^74 471 4X4 444°1 4a1 444 ic^l 47flsl^r ^ 4^1 a^a} 

4^1 sfl-4 4^r Ai4 4^*-^ 4^ ^ j£A) 44. 

444 13. 

^184 ^flAi 7im%i- f ojht %H1 4^4, 471 4x4 444^1 ^4*1 4a1 44 714^1 444 ^44a1 44sH 
4^r Ai4 ^is 44 m S-A 44. 

444 14. 



71112%H1 4^4, 471 A t ]A>4o 1 311 = 7]. A|^4 o^«4 44 7fl =44^7, 3:4 Aj^r: 2 7flSl 7 t ]A>4 sfl^7> 4^14 ^ 

^44, a,ia>4 iflHs] A1144 7)si 44 514 4^ o. s 44 OJ j^ j£Ai 44. 
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*m is. 

*H12U- S&^r ^]14%H1 b||e.7> <8^<>] 7^ iS. BflAlSW $l^r ^J-fr §j-^r 

^ SLA] ^1. 

16. 

^]12%>, »H4^ at ^115%H1 sa^H. 3>M-g-s] sfl^ ^ a o > 71 ^_g_ IC ^ s ^tH^jl, a*> -s-71 

-g-Sj Aj^si ^ 7 j- Aj- 7 j ^.g. IC o, - # n7fls sv ^-f , („- l)/27fl ol^V, 2 X ( n +l)7fl 3^ jf. 

*Rr ^ SLA] ^1. 

17. 

^18*J- ^16* & ^- * %H1 A^H, ^7} AlX^d JEfe A cM $A> AlJrA^ Aj- 7 j c^Aj- A] J: A] OJA c^j. 

Sir AjxAj y # t^j. ol 23 5;)jl, Aj- 7) 0)2^ efloj;*] afe o} sfl A> 7l c$j£ A] J: A] 3:^ ^A> A] J: 

am oi^-oh^ 51 -a- ^^as 5>fe ^1. 

18. 

vfl^l ^117*J- *t *oH| %7] Am, m**\. AW\ AA A, ^. 7 A^ ^ia *Rr ^ 

19. 

^18* ^17* ^ ^ %hi a^h, 4>7i ^m, A2q, m^} aa *h. 5}* ^is. *h=- 

m ^1. 
20. 

^18* ^19^8- $ <^ tt *oH| A^H, 7 ]§ ^ g 7l§ Aix -y# BflAj^- av 71 7lflrS-«fl ?Kr 3* «PS^ 

s. ^ a*l ^1. 

^12* ^ii7*j- & o]^ ^-ofl oi^Ai, 71 § ^ 53 7|$ <y# aflAj^ A o > 7l 7i^ 0 Hi a^si-s, -s-71 

71$ Ajjr o} # ^Aj^ 3}l-7> 4>7l 7jA^ ^HO] ^yVo]] B 11^S|«H oli, 5,^ S^O S ^ ojj xj JXAl ^ . 

71* 4H1 A^= ^sls, ^ ^ ILA AA. 
23. 

71112%!- ifl^l ^11 17* $ *> %H1 7l$ #7] 4^ 7l*4Hl 7l$ A] J: o|A ^A]-|- Aj- 

71 7l*4Hl i^-Sl-al, 4>7l 71$ Aljr OJ* ^Aj^ Sfl^ #7] ^A>-g- sfl^o^ 5, ^ oli. 

§Rr 5LA1 
24. 
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cfl^Tll ^1414 4 4^1 71 ^ A>o] ofl^ 7flS .A^. i «V^ Jlj 

-S-71 7144^1 44 71* S&ir 4^4 71 *i 7)11^, T^, 43^3) 37^ ^ €3* S444 

^71 7l*^Sl 44 71^1, PflESli^ Bfl^m 44^1 <34 4X44 3^°} 4X44 i-m-Sl-i, a o > 7 1 

si ^4 4X4 4 4^44 27fl4, A J-7l 44^1 ^4 AijiAi ^ 4^4^ 27fl 7} h4<sH ^44 4i <^4 44711 
i44/oi, 

4 Sfi <$q*H$= ^51 l7flSl 44 SWiEll a^jl, A oM «>4 S$4^H o^gfl Aj- 7l cgAj- AlJrAi O.^. A o > 7l 

^11, ^12 S4 ^13^ 4 <Hh 44^1 ^^1 jeaii- ^H4^ 440] 4^ 444 afs4, 47l <34 4x4 

4 471 44 7l*sl 471 ^4 ^14°11 514 44 a) £4^1 ^44 44 <^ 4 i44fe ^ 

471 44 7144^1 471 ^44 47} ^^£4^1 ^1 4X4 444, ^12 4X4 444, ^13 4X4 444 
4 1^44, 

471 4X4 4444 47l 4m$\ 44 4X44, 47l ^44 47} <g« ^444 

471 ^2 4X4 4444 #7] *\}2^2\ £ A HI 44 ^4 4X44, #7] ^44 47} $9 ^444 
471 ^3 4X4 4444 471 43^^ £ A H 44 44 4X44, 47l ^44 47} <3« ^44^, 
471 Tin, 42, ^13 4x4 4444 ^44 ^h°H 44 ^4^Ji, 

471 3fl H^l 7^7>-g- AjJrS OjS*l-0. S *| 6fl^ £ Al ^1S] ^A>1- SJ*V -f, Aj- 7l Al^Aj ^f-^O] f§ Aj * ^ « -g- 

^4 ^^4 4^ 44 q% £ A 1 ^1. 

^4* 25. 

tfl^Tfl *fl*14 4 4^1 7l4 4 6 H 7fla#4 i44J7, 

471 714^^1 44- 714 sfe 4^ 7l4°il 4m, 42^, 43^$) 37flsl djs] =£b] 13* 

471 7144^1 44 7144 ie?lA^o £ ^3 ^ Ai^Ajs]. iL^o] 4x44 1M4 471 44 

si ^4 4X4 4 4^44 27H4, 47l 44^1 44 4X4 4 4^Hr 27114 ^44^ 4134 4i ^4 44711 
S444 

4 4^ "S^Hfe i7fl°l 44 SWiElf £f§4, 471 44 B<S*liEH 3*11 47l ^4 4X4 47l 
7lli, 7112 at 7113^14 °] — 44^1 ^a] a 4H4fe 44*1 ^^slfe 4^ 444 afs4, 47I ^4 4X44 
471 44 714S1 471 ^4 5l4i ^14 44 si£4^ ^44 44 4^ 3L*] 4^H1 4<H4, 

471 44 7l44°ll 41 4X4 444, 42 4X4 444, ^3 4X4 444, *U^\ 4X4 444, ^5^1 
4X4 444, *H6S] 4X4 4444 i44^, 

471 7iu 4x4 4444 #7] 41^ 3L A HI 44 ^4 4X4 4 S!3*Hr 444, 47l ^44 47} ^^^£4^ 
^44i, 

471 7112 4X4 4444 47l ^2^3] 44 ^4 4X4 4 °J^44 444, 47l ^44 47} ^^^£4^ 

^44i, 

471 7113 4X4 4444 47l ^3^^ a^H 44 ^4 4X4 4 °J^44 444, 47l ^44 47} ^^^£4^ 
^44i, 
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43 44 4x4 4444 43 3l33 X33 <g4 4X4 ^ <?1344 4^ 44, 43 ^44 44 33 

43 

471 35 4x4 4444 43 3233 £33 44 34 4x4 4 334^ 4^ 44, 43 344 44 33 

43 344:4 

471 36 4x4 4444 47l 3333 £33 <^4 4x4 4 4^44 4^ 44, 47l ^44 44 33 

43 344^, 

471 3l, 42, 43, 44, 45, 46 4x4 4444 344 3h°]| 44 344:4 

471 3^3 344 4x4 334°-S3 ^ ^|o] 7i x}^ a o > 71 a] x4 444*1 334 334 

44 3343 334 34 4^s 44 33 £3 44. 

444 26. 

tfl^Tfl 334 4 43 34 433 33 35-44 i44i, 

471 7144^1 44 714 34r 4^4 7|ti 3l3, 323, 3333 37 fl°l ^ 43 434 3E444 

471 3443 44 343, 3s3^3-^s 33£ 443 <34 4x44 443 44 4x44 £44^, 43 44 

3 =§4 4x4 4 4^44 233, 43 443 44 4x4 4 3344 2AA ^443 334 sMi 334 44?fl 
i44^, 

4 4i 3334 33^ 133 44 H^3i3» £43-3-, 43 43 S«3^33 33 43 34 4x4-°s 43 
7411, 32 S4 333 4 3^ 443 33 £34 3344 443 ^334 4^ 444 i444 

43 44 4x44 43 44 343 43 334 343 34 44 3 £33 3^-8- 44 334 £444 33 £3 
433 433, 

33£ 43 44 3443 23, 34, S4 44s] 4x4 4444 lf«4, 

43 4x4 4444 43 44 4x4 4 3^ 443 43 344 44 33 °-£43 3443-, J&4 3344 4x 
4 4444 4x 334^ 44 4x4 4 4^ 44 4x4 34 443 3444 

43 4x4 4444 344 3^3 44 344^, 

43 3^3 344 4x4 334-5-^3 33 £3 433 34 344 34 4, 43 4x4 4443 334 334 

44 3343 334 34 43 *Hr 33 S3 43. 

444 27. 

3244 33 3264 4 3^ 4 43 433, 43 34 44 3^4 TCP 43 444 ^433 IC3 34 43 
*Rr 33 5L3 43. 

444 28. 

tfl433 334 4 43 34 433 33 isftiMa, 

43 344 44 34 £4 4^4 343 3i3, 323, 3333 333 33 43 434 £444 
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#4 4444 44 44°i iEdA|0 S flfl^ iL^O} CgAj- #X#4 S^O} A] X#4 S^-Sj-jL, Aj- 7 ] 

Si <g# 4x4 4 4^Rr 27fl4, 44 444 44 #X4 ^ °]^§Kr 27fl7> 1^5}°] 14<34 4^ 444 44711 

i44a, 

4 4^ 44°H^r 44^ 17)1 £1 44 E^|A Elf H*V5|-J 1> # 7 ] HVTrt- E^l^ofl 4*1 #4 <g# 4x4 #4 
7-111, 42 a^r 711344 4^ 444 44 a AH- ^ft]5}r 444 444^ 4^ 444 i44^, #4 4# 4x44 
#4 #4 71*31 #4 444 jq^-dfl ^« ^ SlSSf^ ^.g. ^j. £ fe 6B^ JXAl #^]o] ^ o X o] 

4, 

44^1 #71 #4 4444 44 ^44 44 44^44 4X4 ^44, ^12 #X4 ^SAj, ^3 Al^Aj ^SA] 

4 ^SI-aL, 

44 »H #X# ^444 #4 7)1 144 5-4 4 44 4# 4x44, #71 ^44 44 44 J13-44 444^, 
#71 ^12 4x4 ^444 #71 4244 £44 44 4# 4X44, #71 444 44 44 OS^E| ^443-, 
#71 7113 #X# ^444 #71 7)j344 £44 2->*V <^# 4x44, #71 ^44 44 44 °-S44 444^, 
#71 4l, 7112, 7113 4X4 ^444 344 4^-4 44 444:4 

#71 BflHi 7jA>-g- 444°-S4 ^ 3[A| Aj-^o) a}- ^j-S SJ*> -f, #71 #X# ^444 ^144 444 

44 4444 ^A^sl 3J4 a^o S $Br 44 S a1 #44 42: 4*4 
^4* 29. 

^444 444 * 44 4* 444 6fl^ 43-44 i#*U, 

#71 4*44 44 71* Sir 4^4 444 41^, xfl 2 Afl, 4344 37^ Aflo] ^ej £^3., 

#71 4*44 44 7l*i, pflESA^OS B^jsJ il^o) cgAV A] 3^34 444 44 #X#4 a^jl, #71 44 

si 44 #3: 7d ^ -a^§m 27)14, #71 4^si ^4 4x4 f> 4^4^ 27fl7> 51440} ^44 4i ^^-i: 4^7fl 
a#4^, 

4 4i ^^°11^ 17)1 si 44 S^AiiEii. i#47oi, #7] 44 B^Hi^i a> 71 ^a o > aJxajo S a o > 71 
71U, 7fl2 a^r 43^1 & 44^1 ^sl 7iH4^ 440) <g^s)fe 441 444 i#4^, #7l ^# 4x4 
4 #71 44 7l*si #71 ojj^^ ^4-^1 ^14 44 S1S4S) ^44 44 ^^4 Sfe £4 #^si ^la ^ofl 
4<H4, 

^l^E. #7l 44 7l4#i aiu 4x4 -§44, 7fl2 4x4 ^44, 43 4x4 444, 444 4x4 ^44, 71154 
4x4 ^44, 71164 4x4 ^444 i#4Ji, 

44 41 4x4 ^444 44 4140] *4 o^av aj^a} ^ 4^4^ 4^4, # 7 1 ^44 44 ^4^44 

^44i, 

44 71I2 4x4 ^444 44 42^4 s^H 44 ^# 4x^1 4 °J^4^r 444, 44 ^44 44 ^4^44 
^44i, 

44 7113 4x4 ^444 44 43^4 44 ^# 4x4 4 4^4^ 444, #4 ^44 44 ^4^44 

^443-, 
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47l 44 4x4 4444 47l ^11^51 <g4 4X4 ^ <?1^44 4^ 44, 47l ^44 44 <%*\SLS- 

4^ 

471 ^5 4x4 4444 47l *)l2^ X*H 44 ^4 4x4 4 °J^44 4^ 44, #7] ^44 44 
4^ ^44^, 

471 ^16 4x4 4444 47l *)l3^sl a*H <^4 4x4 4 4^44 4^ 44, 47l ^44 44 $3 
4^ ^44^, 

471 ^l, 42, 43, 44, 45, 46 4x4 4444 ^44 3||h4| 44 ^44^, 

471 sfl^i ^44 4x4 ^4^*1 ^ ^|o] 7i x}^ a o > 71 a] x4 444*1 ^4 ^4 

44 4^}^ ^^4 514 4^s 44 ^ 443 *fla 44 

444 30. 

tfl^E| Til B1414 4 44 7l4 4°Hl ^fls44 i44i, 

471 71444 44 714 34r 4^4 7l4°l| ^ll^, 42^, 37)14 *]4 ge| 444 3E444 

471 714 4 44 7l4°i ^fls^i^ SLS. Bfl^l4 444 <34 4x44 444 44 4x44 i44^, 4?1 444 
^4 4x4 4 4^44 27fl4, 47l 444 44 4x4 4 4^44 2?M H44°i ^4 sMi ^4. 44?fl a 
444 

4 4i ^°114 I7fl si 44 SW^t i44ji, 47I 44 s$4^H 4*A 47l ^4 4x4°-S 47l 
4i, 7412 a4 43^ 4421 qsi\ mm ^<y-o] $ ± i44^, 

471 44 4x44 471 44 7144 47l ^4 44°1) 44 44 s]£44 ^44 44 44 ^ m 4*1 
si 4^4, 

471 44 7l44i 27fl, 37fl, S4 47flsl 4x4 4444 £44^, 

471 4x4 4444 47l 44 4x4 4 ^ 44 4 47l ^44 44 <3 0 1-<is44 ^444 °J^44 4x4 4 
444 4x °J^44 44 4x4 4 4^ 44 4x4 °J# 44i ^#§4, 

471 4x4 4444 ^44 afl^l 44 7 £344ji, 

471 sfl-i 3>M~g- aijh- ^40.3^ °J\7$ j£A] xi-^4 ^s. 7 ia}^ *j 4 4, 47l 4x4 444*1 ^^4 ^44 
44 7fl744°i ^4 514 4^-°s *Hr S A ) ^ h o >^_ 

444 31. 

71128%!- ^41 7il30%i- 4 <Hi= 4 %H1 4^4, 47I 44 44 4^4 TCP 4°11 444 ^444 IC4 514 4^-°s 

*Rr ^ jxaI ^4 4 ^ ^ 
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